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NINGH|| 


Built 
To Give Maximum 
Efficiency 


'ACUUM tubes are used for two distinct individual purposes in a receiy- 

ing set—as DETECTORS and as AMPLIFIERS. The qualifications of 
a tube for these two uses are so different that for maximum efficiency tubes 
of entirely different design must be used. 


This point was-one of the chief considerations. of the research engineers 

who designed Cunningham tubes in the great laboratories of the General Elec 

tric Company. After years of research and experimental work, the Cunning 

ham C-300, a SUPER-SENSITIVE DETECTOR, and the Cunningham C-301 
a DISTORTIONLESS AMPLIFIER, were developed. These two 
tubes, now nationally recognized as standards for all types of 
receiving sets, are responsible for the highly perfected results ob- 
tainable in radio phone reception. 
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Our National Crime against Uncle Sam Says Your Car Is 
Good Health—the Way Wasting 30% in Gas— 
We Heat Our Homes! Learn How to Save It! 


|HE fact that the air in your home during the winter OVERNMENT engineers declare the average motorist 
‘more arid than the atmosphere of any desert in the world wastes from 20 to 30 per cent of gasoline, just through 

may astonish you. But do you realize, also, that it faulty carburetor adjustment, 
inyolves an actual and grave menace to your health? Tn the next isnue of POPULAR SciENCE MONTHLY are described 
Read what noted experts have ‘the extraordinary results of re 
cent experiments by the United 


tosay. You will learn that lead~ 
ing seca consider the over. 
heated dryness of the American 
home to be one of the chief 
cenuses of bad colds, sore throats, 
fand serious winter infections of 
all kinds, Minor annoyances 
‘auch as chapped hands are caused 
primarily by the dry heat indoors, 


For Your Health's Sake 
D2, YOU know that soon after 
‘team heat is turned on in 
apartments and offices, statistics 
‘ow that illness takes a sudden 
jump? 


States Bureau of Mines, which 
show that for luck of a simple 
device to switch the average 
carburetor instantly into vari- 
fous adjustments for bill climb- 
ing, starting, straight running, 
weather changes, ete., about 
‘one third of the 550 gallons of 
asoline annually used by most 
‘motorists is practically thrown 
away. 


WOULDN'T you like to 
increase your miloae 23 
per cont? That is what these 
government engineers did in tho 
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marvelous new discoveries of 
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subscription. 
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The Only Sure Way to Avoid 


Embarrassment 


"E have all had our embar- 
We all 


humiliation, when w 

hhad not done or said a certain thing. 

‘We have all longed, at some 

other, to “know just what the right 

thing was 10 do, oF say, or write 
Every day, in our ‘business and 


social life, puzaling little questions 
ff good conduct arise, 

We know that people 
judge us by our actions, 
and'we want to do and 


But, ob, the embarrass 
ing blunders that are 
made every day by peo- 
ple who do not know? 


The Only Way 


‘There is only one sure 
way te cal and 
wo be respected, hon. 
‘ored and admired wher- 
ver you happen to be, 


nd chat is by: knowin 
‘defintely, positively, the 
forme hig to don al 
Sceasons, Whe 

sre dining ‘most 


exclusive 
at the most fe 
home, ‘whether you are 
atthe mon elaborate ball or the mot 
simple barn-dance, whether you are 
in the company of brillant celebrities 
or ordinary people 


What Is Etiquette? 


ette is not a fad. 


Irie not a 


principle or theory or belief. It 
Meant not merely" for the very 
Do, sou Ame hoe wed nie Wealthy ‘or for the extremely well 
Real tahoe educated.” Itis meant for all people, 


‘who,, in the course of their every: 


bby their culture, their dignity 
10 know how to be trusted. and 
Spected in business and admired 
the social world; and for women who 
‘wish to be considered at all times 
Cultured and charming 

Ty ie cmbarning to, overturn 2 
ccuprof coffee and not know just what 
Toray to the hostess, tis embarass- 
ing 0 arrive late to. an entertain 


ment, and not know the correct. way 
fo excuse yourself. Tt 

ing to he introduced to ome b 
eletrity 

Knowted 

subtly to channels of interesting con 


‘versation. 
The man who is polished, impres= 
sive, and the woman who is cultured, 
‘will 6nd the doors of the most exclu: 
five seiety opened to admit 
But the worl harsh judge— 
and he who does not know what to 
‘do and say and wear on all occasions 
‘will find himself ‘barred, ignored. 
"You have often wondered bow to 
word invitations, how to acknowledge 
introductions, how to ask a lady to 
dance, how io act at the wedding, 
the funeral, the theatre, the opera. 
Here is your opportunity to find out 
the absolutely’ correct thing to do, 


What Would 


Bayh “geod form | YOU Do— | Siete whenever ome ye 


say, write and wear on all accasions, 
‘The Book of Etiquette, in two 
umes, covers every detail of 

jay exiquette, It tells you 
fact at the dinner table, how 
joursell if you drop a fork, 


i 
how to make and acknowledge intro” i 
duetions. Te tells you what to wear 
to the dinner, the dance, the party, 

‘what to take on 
to the South. 

‘You cannot do with- 
out “the Book of "Eti- 

You need it to 


\ 


petthere 
forsireer ioe 
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er you 
fre in-doubt, whenever 
ou are pussied,anxiour, 
corrects. the iundra 
you have perhaps un 
Knowingly Been mating 
tripe you to avo a 
nbareamment; shows 

tobe 

all times, cule 
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‘The New Sweeney 
_Radio-Phono 


‘broadcasting of ‘tsical 
n quotations and weather 


sth 
fe market may be operated. V 


SWEENEY BROADCASTING W. H. B. 
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‘3 4 
ottractice 
pleasing 


active 
busy 
alert 
brisk 
lively 


charming 
magnetic 
enticing 


6 
real 
true 
genuine 
sterling 
sincere 


ick Out the 7 Best Words 


Can you tell which is the most convincing word in 


each list? 


eet 
Sey wastes. 


mighty img to do. Fer 
the ably to wee the in the right 
‘ways is one of the. Digest, money-making 

‘No matter who vou are—here you are—or 


‘what your daily task-—words are the tools with 
‘whieh yor work. 

"Tneonky way, you accomplish anythipg is 
ah the dae of we 


‘buying goods: appiving for 
ing Yor increac fa asy. 308 


fhinute oft 
‘Ge reason why 40 many people are lens than 

fly per cent pi ‘speaking or wrt 

fr Redause they une old. overworked, Played: 


‘cutrunconvinelag words and phrases that have 
font their power: to interest” and_ convince 


‘wards that no longer pomees any real Forceful 
rennin. 

“To learn to use vig Ingtead of sone 
‘words, get and ren ree books The 


‘Secra‘of raking People Say" ¥er"* 


Wrong Words Are Costly 


‘The mistakes you make in the use of words 


‘ou 
hy i that one pu weaker cane ie 
wudience to cheer with appraval, and another 


Sie Sage estrone 
iy i ie ce 

i ae Ud ca el he wi 

5 eres pepo cpa 
coy sled a 
sey ee ec 
id 

heer ah, 1 beta one 
pn arith, Rhee 
a ee 

FS oo meen oe 
oop ie remem 
yahoo greener ant 
nr ares 

How to attain this knack is clearly act forth 
our 


$10,000 a Year to Write 
Letters 


4g NolJong ato business house averted for 
‘man to, write their sales letters. The 
Dosition paid wselary of $10,000 3 year. ‘The 


Try it. 


Mail coupon at once for a 
free copy of our new booklet 
which gives The Secret of 
Making People Say “Yes.” 
‘You will find it amazingly in- 
teresting. Only 10,000 copies 
are now being distributed. 
They won't last long. So, get 
yours today! 
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See aes hierar 


Overcome Timidity and Fear 


woes oe Grisso, youy 5 
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Learn to use words that win. 
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sue i word; brcabe we all want to become better 
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Ee'tals important keowedge and fet Wow. 


What Right Words Will 
Do For You 
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DOES IT PAY? 


These Advertisers Say 
“Yes.” 
week we reenive letters from 
ivertisers who 
‘Science Mowmay 
PAYS. For that reason they continue 


touse it month after month, year after 
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Be a Certificated Electrical Expert 
Earn®3500to 10000 ayear 
In This Big Pay Field 


nd ments absolutely furnish 

them with all suppl nation 

vd, many other things that other 

on‘ Tarmish RACTICAL. 

education, of Work —AT HOME with this Outfit,» Yet 

experience, fter the first few lemons to 

become, WORK, AT’ YOUR" PROFESSION in '« 
tng, PEERY. 


“Electrical Experts” It is the most simple, thorough, 
wre in great demand at the high- successful Electrical Course in exis 

est salaries, and the opportuni- tence, and offers every man, regardless 
ties for advancement of 


and a big success in 4 Pp 
this line are the great 


“Electrical Experts Ex: 
earn #70 to $200 week pert,” able to make You Owe Yourself the Best 
yourself for one of from $70 to $200 a Get 
these b i week Why Not It? 
ions. To make yourself sccons yo 
ie 1 Give Youa Zo get the big money and mae a arms 


ert ead the bet tralia 
Real Training Ginger. Get it right here Nowe 


results are guaranteed, 


Chief Engineer of the C 
i Works, I know exact! 


Learn at Home to Earn 
$12.00 to $30.00 a Day 


ordinary 
‘screw driver” kind—j 
money—big money. But i 
trained man—the man 

who knows the whys 


is 
: Get Started Now—M 
Coupon 


year 
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Book, Proof, Lee 


and wherefores tical 

Engineer and fy most anda sample oft 
ott ic nt inusual course makes guarantee bond ‘all 
“Blectrical Expert this pombe. T even REE. These cost you 
who is picked out to have tpecial lemons for nothing and you'll enjoy 


“boss” ordinary Elec- ee, those who want to go 


tricians—to boss Big 
Jobs — the jobs that 


Make the start 
today for a bright. f= 
ture fa Electricity, Send 
in the coupon—NOW, 


into business for ther 
selves, 


pay. You, too, can 

learn to fill One of these Your Satisfaction L. L. COOKE, Chiet Engineer 
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See How Easy It Is To 


Learn Music This New Way 


YOU know ow nyt a 
nt esters togetber ad 
form words, once you have 
Ihre hai Paying 
thant i not ver 
tnuch differen 
Bre “you ei 
She notes, layin 
ile on the 
violin stingy 4 
Matfer of pain 
the motes together 
comecty 

‘The fit note 
shawn above & 

Winter ar 
ote, playing 
banjo or any other smuical 
intent Thi he 
wt apace fs always. The 
four notes indicated are F, A, 
Cie eany to remember, be: 
Sus ty apt thor 
the mandolin, certain aye on 
the "plano, represent. thew 
faenoes “tnd once ou 
fon the nateurment fo largely a 
matter of fall 

"Angee a now aa 
Reine, without a teacher, 


iano- pl eal 
formes wa ight a 
home, quickly, eaiy, without 
ens study and practice. 
Practice. is, emential, of 
course a fn the owe 
ou wo 
eloicg “anon tom "the 
Marty The “print and pie 
ute method bf selfteaching 


LEARN TO PLAY 
ANY INSTRUMENT. 
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Feed and play t 
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yaeky a cules, Ache 
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method of amazing simplic~ 
ity—each at 
cher as ABC 


ins made as 


‘You Can Play Your Fav- 
orite Instrument Three 
Months From To-Day 

If you are dissatisfied with 
your present work, let 


anew careers 
a hobby, a roy 

icc mane be thence 
Stteres in your lie. It you 


wish to be a social favorite, if 
You wish to gain popularity— 
choose your favorite instru: 
ment and, through the won 
lat home study method of 
U,'S, School of Music, 
three months. {rom 
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“We pay him $100 a week” 


“AND he's worth every cent of it. 

‘Came here several years ago ask- 
ing for a job. He got just that 
small job at a small salary. 


“Then I forgot about him—hardly 
knew he was on the payroll until one 
day I gota letter from the International 
Correspondence Schools telling me that 
Thomas A. Andrews had enrolled for 
a course and had received a mark of 
98 for his first lesson. 


“ “There's a man worth watching,’ 
said to myself, so I began to keep tabs 
fon his work. "Pretty soon he began 
coming to me with suggestions. I could 
almost see him growing, 

“Somehow he was the first man I 
thought of whenever there was a posi- 
tion open. And he always made good 
because he was always preparing him- 
self for the job ahead. We pay him 
$100 a week now and he’s going to be 
earning even a larger salary some day. 
T wish we had more men like hign.” 


‘OW do you stand when your em- 
ployer checks up his men for pro- 
motion? Does he think of you? Is 
there really any reason why you should 
be selected ? 

Ask yourself these questions fairly. 
‘You must face them if you expect ad- 
‘vancement and more money. For now, 
more than ever, the big jobs are going 
to men with special training, 


‘There is an easy, fascinating way for 
you to get this special training right at 
hhome in spare time. One hour a day, 
spent with the I. C. S. in the quiet of 
your own home, will bring you more 
‘money, more comforts, more pleasures, 
all that success means, 


N 1. C. S. course is not a sure 

guarantee of a larger salary, but 

it comes as near to it as anything we 

Know. Certainly the man who studies 

in his spare time is more certain to get 

ahead than the man who just drifts 
along. 

Every mail brings letters from I. C.S. 
students telling of advancements and 
increased salaries won through spare- 
time study. In a single year, the in- 
ccreases voluntarily reported by I. C, S. 
students totaled more than $2,000,000. 

‘These advancements and increases in 
salary were not only in the technical 
subjects such as Electrical, Mechanical 
and Ciril Engineering, Architecture, 

emistry, etc., but in Sal in, 
‘Advertsing, Buslaces Management 
Accounting, etc. 

Whatever the course, if it is an 
1. C. S. course, you can be sure it 
represents the best thought of men who 
are leaders in that field and is drawn 
from their practical experience. 

Is there any reason why you should 
stand still while others are proving 
every day that you can get ahead if you 


really want to? Don't you feel that 
you should at least find out what the 
1, §, can do for you? 


‘OU can have the position you want 

in the work you like best—a salary 
that will give you and your family the 
hhome, the comforts, the pleasures you 
would like them to have, No matter 
what your age, your occupation, your 
present education, or your means, you 
can do it, 

Just mark and mail this coupon, 
and, without cost or obligation, get full 
particulars telling how you can prepare 
a x ¥ 
ere 
rer 


ne 
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E lectricity 
at your finger ends 


HAWKINS ELECTRICAL GUIDES 


f+] PAGES SLA VOLUME os Ol ihn G 


Popular Science Monthly 


LEARN 
BY DOING 


THE NEW YORK 
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She Magic Power 
that Enables Men to 
do the Impossible’ 


It Lies Dormant in Everyone. 


Awake It and You Instantly 


Release a Great and Entirely Unsuspected Money-Making Power 


"HILE. the whole world held its breath, 
londin, ‘the famous French acrobat, got 
up froni a sick bed, and calmly pushed a 
wheelbarrow carrying a man, “over Niagara Falls on 
4 tightrope, Against the ‘wild protestations of his 
physicians, he performed a feat that everyone said 
‘was “impossible 
Grant, after suffering defeat and humiliation, and 
confronted with every conceivable obstacle, spent 
‘months of apparently hopeless work trying to capture 
the fortress at Vicksburg. | Everything was against 
him, His efforts were laughed at, It was “impose 
sible” they said,” Yet the fortress fnally surrendered 
to him, and he was crowned with glory. 
Columbus—alone on the vast expanse of the 
Adlantic Ocean—surrounded by'a gang of murderous 
imutineers—achieved the "impossible" when he Ye- 
Kindled confidence in the hearts of ‘his men, made 


and sailed on and on tntil he 
its 


Planero, tracing a lie in the sand 
Friends and comrades, on this, side (the South) 
toll hunger, nakedness, the drenching s 
find death; ‘on this side (the: North) ea 
‘There les Peru with its riches; here Panama and 
erty. Choose, each tan, what best becomes 
Brave Castliian. For my part, {go to the South—" 
He stepped across the line and his ten followed him— 
tomiccem, 

Wright achieved the “impossible” 
that men could fly inthe air, Washi 
the “imposelble” when with hi handfal of ay 
fraltstarved soldiers he defeated the strong, 
Bai “Joie, achiewed the “impomie® when. be 
femmed ihe German onslaught at the Marne. 
foxy ited with nmi example of how men, hope: 
fetal handicapped and in the face of insuemountal 
lobatacies, have yone ahead and accomplished: the 
Spon 


‘The Sleeping Giant Within You 


What isthe power that lie back of these almost 
superhuman achievements? Is it something that 
Witt power (a ls ile goeond with ergo, 
Inno os, however, dormant ie epg 
fant, which wen aroused. to action can perform 
Eeis shat ate almost Gov-ike in theie Wonder. Het 
most of ur do nol even suspect ts exsence 

‘The thing that has carried all great men of hist 
to succes the thing that is rapontible for every 
{reat fortune in the workd-~the thing tha ies back of 
Every great achievement fs aimply Wil Power 

In achieving auccess—in. making money—a strong 
indomitable Wil can do more for:you than any 
fnculey you possess. 

[No matter what circumstances are against you, no 
sitar how npossle” uisventat ty ao that 
‘on caw achieve the succes. you have alway hoped 
fag com fceage your chring power ou 
‘only WILL to do so! 7” sii # 
‘The whole thing ie rdicslowsly simple. Take any 
succesfal'man, Compare him with yourselt You 
fel Gnd that you and he are 
Youranpearances may difer. Voor habits may difier 
But fandamentally, you are both very much ake 
He hag succeeded’ in'a big way—and. you haven't. 
What the answer? 


ind pleasure. 


ty much the same. 


‘The true answer—the answer which you know to 
be true, yet which is hard to admit—is that he had the 
Will to push himself abead and win—and you hadn't, 
Tt was hard for you to get started because gettin 
ahead looked “impomsible.” You were perhaps afra 
you wouldn't make good. You were afraid you 
‘would get in hot water. And while you were holding 
back, actually looking for obstacles as an excuse, the 

fal man, with no more intelligence than yOu, 
Pushed ahead and won 


Acquire a strong iaflesible Will, and nothing will 
te tn ig for you With tong Willy can ran 

facle and like Grant, Columbus and 
Pizarro, achieve the “impossible” 


Shee Rael eren eeee r ee 
ray eee ic” Yor tisha 
This Amazing Power Can Now Be Yours 


epee tiptoe 
apne op oe aly Rare er os 
es sere sie Med rate 
See Tee var sac 
Serene Rel fed hand ay 
aioe rooms Srcinine’ rates, 
Bess nr frst Panne gadis 
Be ky 
espn fennel bi beans, Uh 
Free teat eg toed 
ey ae rd 
nce matey cfr Pee er 
emai ee ett Oe 
eae ak sie nares 
peerless am etme 
el ge te Sc cnomeee cree 
By giving you a dynamic will that nothing can re- 
odbc fitie pea trance cas tin 
oe a oe eo vee 
pai Cee 
lo ee 
seen Dees y fo to 
ee 
people that you never thought possible, Success—in 
core ee ere eo ee, Se 
Pa eet 
te 


5 Days’ Free Examination 
So that you may have an opportunity of seeing and 
echoing Tn uclony book, the potters are tiling 
to send to you entirely at their risk. Without & 
ny in advice, they wil send 
Bar'the whale book 


fre aye Heal apy wom of 
age Then iF 


$s simple teach: 


i it doesnt prove to You that i can 

Shiva wil becet atiog. eee 

at if you feel that “Power of 

Will" can'do for you what T has 

Sine for thowande of othereat | 
Sou fee, as they do, that Hs the 

Rest greatest book to the Bible | 

oly Sub i fll mame | 

iF you pas. this opportuni 

‘may easily be out the citer | 
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Pelton Publishing Co. 
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Foun te 
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A BIG RAISE in SALARY 


Is Very Easy to Get, if You Go About It in the Right Way 
ae ‘agente. of others who doubled and trebled their 


sudden you 
tach if you know how’? It's the way ith most 
suits ob wih tg sous) fe we eucepton tothe Fle you Know 


WE WILL SHOW YOU HOW 
ofkinn 


‘American School 2s !i.Pestts 


Send fnioratonen these eke andy You wilelpme wince 
‘Steam Engineer 


moot WGP 
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LEARN WIRELESS 
By Practice at Home 


Our Wonderful Outfit Makes It Easy 


Gentieman’s Work with Big Pay 


WOUSANDS of Radio experts are eed toll seni fegay apd wemdetl fate 

bi-pay posi Do you want t0 be ready. to ate ee. 
canyjobs'n's few short nts ois AAU useless 

Why not?” Allyou nae to start ith a common schoo! education. 


You can travel or stay at home. “Radio provi 


training and ives Main tar we etnte neds  Fersenal Instruction by Radio Experts 
i and ves you a protesion that wil enable ¥ ‘Qualifies You in Spare Time at Home 


seaeny postion no matter where you go.” And ‘besides as a 
, barely three years after Marconi made his marvelous 


Radio man om a ship you can save big money right from the start. 

eis nothing unusual for Radio men to save over $1,000 the frst git'ercs Of Resdie the National Readie Inetivate wes founded: 

year they Work. Thats becuse they, et Tod and quarters theft Rao Sool in America. Since tat tne ye have tah 
ey work only a few hours a day and the rest Gyer 10,000 students, more than all other Radio Schools con 

their own. do with a they like. -Many men then a pe 

‘positions of Radio Engineers and 

"You can start at a fine 


salary, with all your expenses paid. Can st on the list of schools recommended by the Departmer 
ou ve $85 o¢ $93 a month in the job Joa Diplo of Crodeaton w given St te ton 
Ive now? ‘That's what you save ay/an aeons Coasonttnl Lecow ceneharoas 


‘operator—and in no other position can 
Jou SAVE ALL YOU MAKES 
if you want to work on land 
eaty of room for yor 
i broadcasting stat 
operators aks mechanics, Tepurmen, Sococmfal Radi eat 
tallation ‘and ‘maintenance expert Instruments (which are loaned to. You free) that, makes our 
spectors, engineers, clerks, etc., ete. |S course 10 practical and 10 thorough, Vou can easily learn Jn four 
Barer oy tg, honey wisn whe can Sonia» Erne Howick ehcp ten ek, Sn 
Hela, ae Deprtgntr sche 25 wil be ready to step into real job. Thousands have found it 
~ wherever Radio has taken its place, have 
splendid opportunities waiting for competent, trained Radio men. Four New Inventions Make Radio Easy to Learn 


by Practice at Home 
Lots of Pleasure While You Learn 5,.\i0s' joie mise with on fourytenl ado Practes 
‘The Radio era is upon us. Radio is everywhere—in department Instruments by which you actually learn by doing. 
stores, big factories, banks, schools—everywhere! One million 1, The Coenmeter which teaches you how to send 


SUPPLY 
ENTIRE 
OUTFIT. 


ovis re lcening’ every hight to msc, wae, mpecches cate gaxtly. 
Brondcaated by Radio, “Vou can get all this fon while you are 2, The Recormcter which makes the most dificult part 
Ienrnlg our couse. This triton ecually proce, Ava of Rado fncnatngly eam 
wrt of our amazingly complete course we give you four wonderful 3. The Narola Receiving Set which you make yourself, 
isinetrumont Ove ofthe to Nala ato rectviog et ted gives ou proctfeiu ciking Yel mesa ont 
‘Yop nae the pars aver thacaral and tion lates teil ts Sees fhe de'and tee you in on the plroun entertanient 
hin Readeaend eve day 


4, The Wonderful Natrometer, the only, device. ever 
tented which gives you an exact reproduction of the 
Eransminlon of two famous Trans-Atlantie commercial 
ators, With this instrument you learn in lest than 
the usual time how to send and receive Radio messages 
with the accuracy, precision and speed of a professional 
operator. 
You teare FREE—This Interesting Big Book on Radio 
tes " 


‘our ongertal 
Ireinty thot nave helped Ifyou are genuinely and sincerely interested 
We'bettertpevine positions. eet profession, send for our big, free illustrated book, 


‘wonderful home-studly course, 
Tour instruments which we give 
You free, the splendid positions 
Upen in ‘Radio, the fine’ salaries 
Paid, and how you ean qualify for 
Theponition you want in your spare 
time at home. Fil ia the coupon 
Snd mail AT ONCE! 


ee 
National Radio Institute, Dept. L-12 
Washington, D. C. 


romeer ts woly one of the “automatic 


itt/our course" Vou learn at home By the aid oft et 


‘arse! 
‘Wonerul Teventions that have 


posto Coa Tear i SEs i 
NATIONAL RADIO INSTITUTE : ry ae . 


sists aul ty oar 


1345 Pennsylvania Ave., N. W. 
Dept. L-12 Washington, D. C. 


“Theg sit honest, 
‘Tet rome ora Witatand 
‘snd WOW ard WHERE a 
WHAT was the Declaration of London? 
‘WHATareconsols? 
WHY doos the date for Easter vory 


HOW can youdistinguish a malarial |, 


mosquito? 
WHERE is Canberra 
Delhi? 


WHO was MotherBunch? Millboy 


of the Slashes? 


‘Ara these “sidmen"serving you too? | 


Give them an opportunity 


in 
club, shop, library. This 


“Supreme Authority” in all | 


knowledge offers service, im- 
mediate, constant, lasting, 
trustworthy. Answers all 
kinds of questions. A century 


of developing, enlarging, and | 


perfecting under exactingcare 
and highest scholarship in- 
sures accuracy, completeness, 
compactness, authority. 

The name Merriam on Web- 


ster’s Dictionaries has a like || 
significance to that of thegovern- || 


‘ment's mark on acoin. The New 
Inrernarionat isthe final author- 


ity for the Supreme Courts and | 
the Government Printing Office 


?Zeebrugge? || 
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Tractor business, 


leads to empl it. Free 


PATE 
Slane i 
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Fou intezan “Get orders Wong fete 
Bn Geer ata 


write today to the 


SWEENEY 
SCHOOL 


atee a real job to qualified 
SWEENEY Graduates. 
Leama trade. Eight weeks’ course 


City. Wonderful offer to you from World Famous 
Million-Dollar Trade School, FREE RADIO COURSE. 


Learn the Auto and 


Railway Fare to Kansas 


‘Ask any Sweeney man, ‘They are in 


feesnd 
se 


INDARD RADIO GUIDE | 


arts eters 


rebceut” auien an Wark 


ye a 
ESRSAAR SoTeNOE MOUTH | 


8 MILES Er Bla ae WE ee eT SS 
‘REP ScaaTaaEse erin Vague Coma ae 
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How to Invent |= === 


aScience=nsshouldbe | 2m ones 


taught as a Profession” 
One Idea May Win 
You a fortune 


‘Thousands of invention 

‘one little idea ean be 
he world ie walt 

engineering, chemistry. bi 


‘il 
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needed today., Just 


See 


pencil brought 


ae eines 
Gees 
tweight and walked witha stoop. 
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eee te Beason 
fees re ace 
Learn at Home “ncaa Needed 


in SpareTime 
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Hitherto, every’ Inventor, had to work out these Ay 
ais ane eet oe ay ed 
Fae et ee ee ide 


First Course of Its Kind 
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Send for Free Book 
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Complete Outs FREE 


Tans emia ees! Easy to Learn at Home 


Hygusrepaaiamanyancaecetiyeaeifyon 
Impre tobe more than you ae right Dow 


Break Down Resistance! 


idy Course guarantées 
rimanenty Jocated 
peradeand Boner. 


“Complete Outfit FREE 


Gives You Practical Drafting Training 


Quit includes complete rtf fie 


shin yorchuer pr dnc | 
oti popularity? 

Haberstro’s Complete 
Course in Culture 
15 Lessons —Now $5 


MONEY BACK 
GUARANTEE 


xe ra ae forth sie rt te to er 
Roars 


Radio Needs 
Trained ‘Men 


Co. Storr SEmenern 


You: Choice 
75c a Week 


No matter what your occupation 
of the home study sets listed below wi 
Sully You ff beter Joba gg par. 


‘They are written in pla easly understood 
Bprrecounaed authorities and gontal i 

a ie hae make i 
* inp "Hlamiaomely and 
‘Girably bound, and stamped tn old: 


Pay-Raising Books 
At Greatly Reduced Prices 
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as Enilneering, olan 
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oy sale RAFFIC INSPECTOR 
at You CAN EARN UP 
TO $250 per Mo. 
Expenses Paid 
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Hundreds of Openings! 
Railway Traffic Inspectors earn 
‘money, enjoy most interest- 
ing work, have splendid chances 
for advancement. Travel, see 
the country or remain near home. 
Healthful, outdoor work; some: 
thing new every day. 
More men re wanted than are trained, 
Start at $110 per month minimum, ex: 
perme pi Het ig aay ii 
Ear up to $280 and $800 per month as 
you ain experience, 


EASY TO QUALIFY 
at 
perreermeree || ST Ae eet eats 
ees ee EVE || hee ud pr amt and ely 
PR TE ala | | sohing tote 


Read What M. C. Eves Says: 


“I have never found work 49 
bretent ponition 


ean 


YOU TAKE NO RISK 


Send coupon today for free booklet. 
Remember, if position is not secured you, 
‘your enrollinent foe is returned! That is 
Sur Guarantee, Don't delay. Investigate 


Standard Business Training Institute 
Buffalo, N.Y. 


Sent meer fe, Botan 9. gine 
Coa Se aie 
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home, your loved 
‘ones, yoursel! 

A beautiful little 
be "el auto. 
matic 43 in ong 


He even 5 


34 in, Jong by 43¢ inches 
cots ten shots any standard 


ur within one ‘year 
we will repair or replace free of charge. 


Send No Money! 


unless you wish. Write clearly’ your 
name, address and model yo 

ye wl ship by return mail, You pay 
the postman this special price when he 
brings your automatic. 


RADIO PHONE RECEIVING 
i tae og a 


Price, 1.50 
Popular Science Monthly, 225 W. 38th St, New Yerk 


Year 
g $2000 in Your Spare Time 
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Send for 


WASHINGTON SCHOOL OF 
1676 Marden Building 


Easy to Learn 
Cartooning at Home 


Stop Wondering How I Teach Piano; 
Tll Show You, FREE 


YEAR ster year 
pablications offer 
Yeat after year my 


ve seen my advertisement in all the leading 
g to teach ¥ usual time, 
nol has grow Thave far 
more students than were ever before taught In 191 
lover a thousand students graduated from my ‘or Organ ‘course 
and received their diplomas 


snaned studente i 
practically every civilized count 
Bhusual and satisying RESULTS 


fudents?” See for yoursell 
hod s0 rapidly to the front,” Write 


what it i 
for free booklet and sample lessons, 


crerybody a change 0 see for the 
id DIVEESRENT my Temane are, 
indi ve cnn tthe epriment fo 6 to hin" 

Mall the coupon below oe write m postcard, ai the Okage booklet 
Temsons will go to you at once absolutely eee 
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Washington, D. C. 
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usu urnea” Toc 
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‘MAKE YOUR OWN 
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Prices Slashed! 


Buy direct from 
"the factory. 
Satisfaction guaranteed o 
‘money refunded. Every 
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has a job for You 


Learn Auto Trades 
In Coast's Biggest Schools 


nt ‘tuto Jobs in California; 

tow You eee good fob and erm 

ig pay after afew short weeks training, 

"Hut we've told the sory in a great 
‘wonderful siluste 

nd Yor YOUR copy. 


Your Success Is 
After NATIONAI 


undreds of re 
py cn So 


ch ie 


Street No, 


Lotte: 


The day in and day out 
efficiency of this inexpens- 
ive De Forest Radiohome 
Receiver with its range | 
up to 100 miles is just a 
straw that shows which 
way the wind blows. Any- | 
thing marked De Forest 
lives up to the reputa- 
tion of that great name. 


DE FOREST RADIO TEL. & TEL. CO. 
JERSEY CITY, NJ. 


a 


Get Expert Training in 


DRAFTING 


Raise Your Income 


HERE isa great and highly paid profession open 
to you, Lean Drafting now. No matter 
‘where you live or what you are doing you can be- 
Come a master-draftsman by spare time study at 
hhome. No previous experience necessary. If you can read and write you can become a 
igh-salaried| expert draftsman by Chicago Tech's quick and easy. meth 20 
years we have trained thousands who are now top-notchers in the drafting business, 


Building and Constructio 
Lines are Booming. Get Busy 


Dralting is the very foundation of 
building and construction "The 


Ta 
Bru now and ert to the he pay clam 


Easy to Learn. g 
canlkar Datong quickly n sor gure Let Us Send You This Big High 


Grade Drawing Outfit 


We aria thi higher grade drawing 
Sedby ‘Sein ‘expert dal 


‘Act Now—Mail the Coupon 


Big jobs are waiting, We can train 
you to fill them. “It takes only a 


to build and operate 
ii'fur limited ume esly 


‘T 
$1600 to $2300 


A YEAR 
Maton ee Redd a en 


Steady Work. No Layoffs. 
feos oe: sii 


STR aR hte 


Ideal for Christmas and 
Everyday of the Year 


‘The Fada radio roster, embodying the me 
fiber al Fada prod as el 

guises 

Chirstmas gift for one who truly appreciates 3 

fine iatraene 


When it's eadio time in, your home, you ean 
He back in your favorite chair ainong the 
family circle and ‘com ° 
ch, che talent of such noted ait 
Eeteron, Perey Granger or Mine. Margaret 


‘You marvel that their voices can come into 
ih of emiotion and 


la wt of your home recre- 

1. And after the musical program there 

digest of important world 

ts. A Fada receiver, literally keeps you 

jump abead of the headlines in tomorrow's 
ewspapers. 


The new Fada handbook 
will be sent to you upon 
receipt of Se to cover post- 
‘age. It's @ How-To-Do-It 


Frank A, D, Andrea 
1SHL-K JEROME AVE. NEW YORK CITY 
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‘wel itestrated 
PRICES ny ates 

60 Woe ed 

they ores 
0 ov Fins WiREL. 

AT ocean 

RADIO Bovs AT MOUNTAIN PASS 

THE RADIO BOYS TRAILING A Voice 


& Pul 


BATE Aes, 


LE geo cf 


Cn 


Seu ae ae 


I 
I 
| 


pana 
oorake ar aT, 
yeas New aco Comba AY Maar bre, 


seas 
Seagate lea." Peta ote en: 


a Caos 


‘Bier Stems nowtuy. 22 


iz 
ed 


i 


Se eed 


Fi 


November, 1922 


“NERVES” A 


itive and high-strung women con 
their "Nerves," Vou see evidence of "Nerves 
everywhere-—in the street, in the ears, in the 
theatre, it business, and’ especially. ia. your 
‘own hhome—right in your own family. "We 
‘Americans area natlon of nervous people. 
‘This is known the world aver. "Our owt Nerve 
admit it, Te caused by our “Mile 

the intenseness of cur Natures 


Mton people have aibaoreal Nerve 
Forer, and consequent. sifer irom endless 
‘and piysesloubles, which make 
irl mcrae," What ent by 
Nerves? ven is meant Nerve 
Exhnstion (Neuretieaa) ack of Nerve 
Foren. What is Nerve Force? We mi 
well aa, "What Is electricity?" We 
Know. Te ie the secret of Nature. We do 
now chat ft is the ‘vital force ‘of if, 8 
niyeterious energy’ that flows from the ter= 
om sate and gin ie ad nergy 0 
every vital organ. the. nerve 
fends co any organ and that orgun will cease 
acting 


"Fem, rome 
nea ‘he 
Eee Riaton or’ de 'Stwibasent af Stet Kore, 


nde tn tm he Nee 
ie, Pes ae See 
eas eons ae 
poh i Ro 
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ETAmOePlc Leia mee gat 
Leyet ign ar nateors et 
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‘ald. more eribie than Nerve Exkacetioo™— 


By PAUL von BOECKMANN 


its kin, Insanity. Only those who have passed 
{rough a siege of Nerve Exhaustion can under 
Hid te mensing ef th statement, TE be 
no other word cam express i At ft, 
he ci afraid te wal di aan 
fhm deeper, he lr afraid he wil not die~a0 
Sshis mental torture. He bacomes panic 
‘and irvesolute, "A sickening sensation of weak 
fees and helplessness overcomes him, He be- 
Comes Obsewed with the thought of sif-destruc- 


{tnd the decline is accompanied by unmista 

Linpemclennphylamg Saher 
symptoms of Nerve Exhaustion vary ac- 

Gerding to indiviiad Characterticn, ‘Wal te 

‘development is usually as follows 

FIRST STAGE: Lack of energy and endurance: 

that "red feeling” eopectaly tn the back and 


SECOND STAGE: Nervourness; 
ira, “decline in ee Woe “er ha 
Towels, comipation: ise po 
Tack of mental 

Mieadaches; neuritis, rheumatism: 


Ne Hl Nerve Force has ever acknowl. 
Siged time ached 


nea 
iit 


HE 


2s 


Subtle and dangerous malady which is under- 
mining the vitality of the American Nation 


book from me by the hundreds and thousands 
 oruition Among the Grnloyers Eh 
Veiians recommend the hook to 
ther paclents—Health.- Ministers recommend 
ic irom the puipit—Nerve Control, “Happiness, 
Never before has so reat a mass’ of Valuable 
{nformation been presented” in. a0 few words. 
ei ena ou to understand your, Nerven, 
‘your Mind, Your Emotions and your for 
he fest time. % a 
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How Thrilling New Sport of Aerial Yachting May 
Develop from Recent Sailplane Contests 
Famous Airman Predicts Astounding New Era of Popular Flight 


In the following article, Augustus Post, 
leading American ‘aeronautic expert, dis 
ccumsen the amazing future of soaring fight, 

the records made by Ger 
lots in the Rha valley, 


os has been one of the first on 
this se of the Atlante to fallow up the 
German exploits, anid Mr. Post's vision of 
the possibilities of the Curtiss sailplane fs 


By Augustus Post 
Secretary, Aro Club of America 


AN has never really 
flown; he has only 
chines tha 


From the time wh 
ic myths told how 
so near the aun that the 
ing his wings was melte 
time that Leonardo. da Vine, the 


Glenn H, Curtiss, inventor 
of the lying boat and father 
o 


experimonts at Kitty 
become a reality 
8 few wee 


ly piloting 
man saliplane pict, H. and knowledge of wind currents, 
nacared nama _—_—_—————— this young bird-man—for the first 
ligh over the German Aogastus Pot inthe car of the balloon, “New ¥. time the name really fits—actu- 
countryside at Gersfeld in the cabin = 

Rhon mountains, remaining aloft 


Popular Science Monthly 
The Evolution of Flight-From Dreams of Birdlike Soaring, 


TEARS, oREEKwrTMOLOGY ~ | LEOUAROD DA Vine! fts™coTURT) 
“ 3 sae 


fast train to travel from Albany to New York 
City. And he landed more than 1100 feet 
above his starting point! 

Only a few years ago the feat of remaining 
aloft for a few moments, after gliding down- 
ward from the top of a high hill, was con- 
sidered remarkable, Soaring for a quarter of 
fan hour, last year in Germany, was thought 
amazing; but this year the young technical 
ftudents, Hentzen, Johann Martens, and others, 
‘climbing and hovering like birds for hours in- 
stead of minutes during the RhOn contests, have 
simply staggered us. 


Air Yachting as Popular Sport 


T doubt whether the public fully realizes just ss 
what these epoch-making adventures of 1922 ~ 
mean to aviation. ‘To my mind, they mean 
‘that the science ‘of aviation begins all over 
‘again; and this time anybody will have as good 
{chance to own a flying machine and torun it 
‘himself as he now has to own and run an auto- 
mobile: 1, for one—looking ahead to the day 
when, with light motors added to these revo~ 
Jutionary sailplanes, there will be perfected a 
flying eraft coating little more than an auto- 
‘mobile—risk the guess that flying will become a 
popular health-giving sport. While not so com- 
mon as motoring perhaps, this thrilling sport 
will be much more common than yachting, for 
the yachtsman must live by sea or lake, while 
the ilyer finds the air and winds everywhere. 

‘Gliders, as now developed, are small’ motor- 
Jess airplanes—either monoplanes, biplanes, or 
multiplanes—made of light wood, metal and 
cloth. The ingenious new seagoing sailplane 
recently perfected and successfully tested by 
Glenn H. Curtiss, pioneer of commercial ay 


SSA 
“abies 


tion in America, has a hull of duralumin, 
a metal more than twice as strong and as 
light as aluminum. In some types of sail- 
planes the pilot sits in the fuselage or body, 
as in the cockpit of an airplane; in others 
hhesite in a seat beneath the wing. In each 
cease he operates rudder, ailerons, and ele- 
vators as in an airplane, and’ in some 
machines even the wings may be adjusted 
by the pilot to gain a better balance for 
the machine, 

‘Therecord breaking “air yacht” Vampyr, 
used by the students Hentzen and Mar- 
tens at Gersfeld, resembles in the air a 


huge, ungainly, angular seagull. In struc- 
tural detail the single deck plane is closely 
modeled after soaring and skimming birds 
Extreme curvature of the wings gives re- 
markable lifting power at low speeds, while 
the ends of the wings consist of warpable 


instantly adjusted to varying air currents. 

‘To decrease wind resistance, the pilot is 
inelosed in the streamlined fuselage, which 
terminates in a steering tail. Only his head 
fs exposed. The center of the wings, just 
above the pilot, is often curved to an arch, 
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f feature of wing construction adapted 
from nature's models. 

‘The hop-off of the Vampyr for its record. 

ight is typical of the manner in which a 
sailplane, as now constructed, takes the air, 
‘As the machine takes its place on the slope 
of the Wasseruppe, highest hill in the 
hin range, each of three husky fellow stu- 
dents of the pilot holds the end of a rope 
that is thrown through a hook just beneath 
the machine's nose. After some jockeying 
with the wind, the pilot, picking a favorable 
‘moment, signals for the start, and the three 
students run down the hill, facing the 
wind, hauling the sailplane behind them. 
With a slight lurch, the wings eatch the air 
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through Powered Flying, Back to Soaring Again 
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'S THE culmination 
ofa quarter ofacen- 

tury of soaring exper 
| mentsand powered ight, 
} Comes the popular priced 
} Sic yacht (below), now 
manufactured in’ Gere 
many. This sailplane is 
being marketed, with or 
without nine horsepower 
fotor, at prices raring 

from $100 to $630 
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the ropes are jerked clear of their hook, and 
tthe plane soars away, on a level course, to 


tthe crest of the next hill where, catching a 
new current, it rises higher, then descends 
slightly until another current is encoun- 


tered. 
Assuming that some day—and that day 

may be soon—you will pilot your own sail- 

plane, how will you guide it?’ How will you 

travel and climb in such a 

craft?) What will make 


Bownoeart over 
Seoeone 


ong trip, the pilot taking 
advantage of the sir currents 


sive manufacturing districts. Second, hori- 
zontal winds with strong gusts. 

Rising in a vertical wind is not, properly 
speaking, “soaring”; it is really ‘the same 
as ordinary gliding flight, except that the 
wind is blowing upward. ‘True soaring 
flight—the aim of all the present experi- 
‘ments—uses the energy of a gusty wind, 
‘generally horizontal, to soar over prac- 


tically level ground. The long flights by 
Martens and. Hentzen were combined 
soaring and gliding fights, thrilling ac 
complishments of skill that lend the mout 


Intenso interest to the new sport of “air 
All the nautical terms such 
running free,” "before the 


wind,” may be applied, with modern im= 
provements, to this new three-dimension 
sport. Herr Klemperer, whose duration 
records of 1921 were described in a recent 
fauo of PoruLan Sctexcr MONTHLY, saya 
that piloting a soaring machine is quite 
different from flying an airplane with a 
motor, but that a good airplane pilot 
might’ have the advantage of air experi 
‘ence over the novice. 

Certain it is that success in “air yacht 
ing” requires completo mastery of the 
knowledge of air currents and meteorologi- 
‘eal conditions in order to make instant de- 
cisions in difficult situations and to take 
advantage of the variations of wind speed 
in the form of gusts representing energy: 

wailable for soaring. The 
pilot must so maneuver 


itgo? 
‘The motor power you 
will use in “soaring” o 


“sailing” flight will be de- 
rived from using the force 
of air gusts within the 
‘wind and the energy of ris- 
ing air currents to offset 
the action of gravity. You 
will find two kinds of wind 
suitableforsoaring. First, 
‘winds that blow upward, 
due to the slope of the 
‘ground—such as the slope 
of a hill, mountain, ridge, 

‘of mountains— 
ing columns of air 
‘over heated areas on the 
ground—such as plowed 
fields, deserts and exten- 


Augustus Post Knows the Secrets of the Air 


that there will be a con- 
stant wind speed behind 
his machine, thereby using 
the energy liberated from 
the gusts to perform the 
work necessary for flight 
Because we cannot “see' 
air, such maneuvers are 
difficult, for we do not 
know the exact form, peri- 
odicity, duration, or rela- 
tive strength of the gusts, 

‘The best. gusts for soar- 
ing are those with a long 
period of increasing speed, 
followed by one of constant 
maximum, then gradual 
decrease and finally a peri- 
od of minimum strength. 

(Continued on page 94) 
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How Plant Hunters Risk Lives to <— ‘| 


Find New Foods for Your Table / “ey N 


is Island” for Imm 
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Vegetable Ice Cream 
From the South American 
‘Andes, the cherimoya, 
‘Nvegetable ive cream, 
wan introduced into this 
Country by. Wilbon Po. 

center) and now 
Rourishes in California, 
The inner part of the 
Wegetable, a creamy white 
fubstance, blends pine: 
‘pple and banana favors 


Popenoe, the Guatemalan 
‘avocado, or alligator pear, 
‘of which fine speci 

now being grown in 
fornia and Florida are: 
‘lared "to be remarkable 
Ulicacies and far superior 
to the alligator pears that 
prematurely reached the 
Market a few years ago 


through swampy terrain, 
where the chances of escaping 
the jungle fevers are 99 to one 
‘guint the white man. Their 
only. goal, through all the 
suffering and privation, is a 
mere plant which, if intron 
duced into the agricultural life of America, 
may add, it is hoped, to the farm wealth 
and fo0d resources of the country. 

Despite myriad dangers, the intrepid 
plant hunters of the United States Depart- 
ment of Agriculture are constantly pene- 
trating the wildernesses of Africa, China, 
Manchuria, the Philippines, South Amer- 
ica, Exypt, and elsewhere, veritably comb 
ing. these ‘distant regions for samples. of 
native plant treasures that may be intro- 
duced to America and teated out on our 
toil, If the new products are found satis- 
factory, they are added as permanent 
augeta to our crop schedules in those sec- 
tions of ‘the country: where they prosper. 
The range of climatic, sil, and topographicat 
conditions in the United States ie oo wide ond 
taried that practically every erop or plant 
that ean be grown anyieere eae in the world 
‘can be raised succeayfully in some’ part of the 
Tnited States, Some of our agricultural 
lands that previously were relatively: cheap 


wilson 
hunters, 


teal America in search of new fruit varieties "Ta Mi. quest he hes 
fldden at least 5000 miles on muleback, as shown above, usually 


‘acres, In 1921 it was almost 
five million, In the past five 
years, the quantity raised an- 
nually has ranged from 2 
{000,000 to 60,000,000 bushels. 
‘The average annual produc- 
tion, at one dollar a bushel, 
‘would amount to $40,000,000. 

California is now able to market in excess 
‘of 18,000,000 boxes of navel oranges annu- 
ally, as a result of the introduction of this 
fruit from Brazil. Our average Japanese 
rice crop of over 47,000,000 bushels, in the 
past three years, is valued at an average of 
$16,000,000 a year. The comparatively 
‘small sum that the government spent in 
‘studying, introducing and establishing this, 
industry was well invested, 

Corn would never grow satisfactorily in 
the southwestern and plains states. The 
importation of Sudan grass, and of grain 
sorghums, including kafir, milo and feterita 

-drought resisting grain crops—found and 
introduced by Uncle Sam's plant hunters— 
now enables farmers in these semi-arid 

ns to grow about $105,000,000 worth 
‘of these crops annually. Egyptian cotton, 
introduced by the same agencies, yields an- 
ually approximately 17,600,000 pounds of 


Five Thousand Miles on Muleback 


one of the most persistent of Uncle Sam's plant 
for the past 10 years has been traveling 


‘with only an Indian companion 


and unimportant, have been made valuable 
‘as a consequence of the introduction of cer- 
tain foreign crops that were found to be 
ideally adapted to the particular soil and 
climate of the region. 

Farmers in the north plains states (North 
and South Dakota, western Minnesota and 
Montana) depend largely on the high- 
yielding durum wheat that was first in- 
troduced from Russia (it constitutes 15 per 
cent of the spring wheat crop). The area 
devoted to this crop averages 335 million 
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Here Are the Most Wonderful Gorilla “Portraits” Ever Taken! 


heevy, bulging brow, 
Hously small ears and’ the tre 
‘mendously powerful jaw 


TT HE amasing gorilla photo- 
graphs reproduced here are 
not ‘nly ‘the’ most remarkable 
pictures of their kind ever pub- 
Fished, but are'n valuable addition 
to scientific knowledge “of the 
fierce “manliie” ape—the rarest 
fand largest of all the ape tribe 
They were obtained by T. W. 
Barnes, Fellow. of the British 
Royal Geoxraphic Society, during 
a recent expedition into the wild 
forilla country west of Lake Kiva 
fh" the ‘Belgian Congo, Central 
‘Aisi. 

Because little has been known 
of the actual life and habits of the gorilla, 
fithough of all anthropokd apes: e and 
the chimpanzee represent the nearest ap 
proach to man in bedily form and intel 
Hence, these phatographs are of excep. 
Sonal interest 

‘The center picture, showing an Afican 
native, five fect 10 inches tall, standing 
beside one of the maniike monsters of the 
Lake Kivu country, gives an idea of the 


Compared with this giant gorilla from Lake : 
Kivu fcigian Congo, he African native 


lang, powerful arma 
Fie'weighs more than 480 pounds 


ographs at the left 
mrilla—reveals a. sire 


Of the species 
he head, forming a 
the attachment of rouscles of the 


ut this 


‘nearest approach to human 


In the photograph at the right 


note the wide, wrinkled nostrils, 
‘and expecially the heavy bulging 
brow ridges that’ also. are 
marked. characteritics ef the 
socalled prehistoric “ape man" 
Seall recently unearthed in 
Rhodesia, South Affica, and be 


scientists to be 


lly deveribed in 

f Porutan § 
Lv” The gorilla’ 
ity has only recently been 
ied. Dr. Williams T. Hort 
day, director of the New York 
I Parke and an authority om wild 


z 
when 


me of the 
‘beings, but also 


civilized habits 
of meeting pus 
Sence of original 


Tunneled Stern Gives Super Speed to Twin Screw Racing Boat 


'Y AN ingenious arrangement of surface 

propellers inclosed within an air 
tunnel, George F. Couch, of New York 
City, has perfected what experts say is the 
first ‘successful twin-screw racing boat ji 
history—the Rainbow II, a marvel of speed 
that marks a valuable contribution to the 
science of speed boat di 

Heretofore the chief drawbacks to twin- 
screw displacement have been the added 
resistance of an extra submerged propeller 
shaft, and the difficulty of making sharp 
turns. 

‘These diffieulties Mr. Crouch 
hhas overcome by the use of sur- 
face propellers—only the lower 
parts of which are immersed. 
‘The prope'lers are placed in an open well 
loeated at a distance from the stern equal 
to one third the length of the boat. ‘This 
Fosition insures that steering will not be 
‘hampered in turning sharp corners. 

‘To supply the propeller tunnel with 
ireulation of air, an opening in the deck 


Jeads to the propeller well. When the 
Rainbow IT is in full speed, the air rushes 
down this well, through the propeller, and 
out under the stern. 

Although the aver-all length of the boat 
is 3214 feet, the “wetted surface,” which 
that part of the hull in contact with the 


surface propellers 
ding to'the deck. 


water at full speed, is only 12 feet By 
means of two longitudinal breaks or stops 
running parallel to the keel, the beam of the 
boat is only 536 feet at top speed. 

‘With the two engines developing 550 
horsepower, the Rainbow IT has attained 
‘a speed of 54 miles an hour in practice runs. 
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How America’s Longest Tunnel Will Pierce Rockies 


Colorado's Six-Mile Bore through 
Continental Divide to Throw 
Vast Wealth Open to Nation 


| 


<_— = 


‘OW America’s longest. tunnel—the proposed 

sbx-mile bore through James Peak, Colo.—vill 
pierce the Continental Divide, This ‘shows 
‘the main tunnel and one end of the small" ‘d 
tunnel, to be used first in construction of the main 
bore, and then to carry to Denver a freah water 
supply from the western slopes of the Divide. ‘Since 
the eastern or Denver end of the tunnel is 90 feet 


ALF a mile below the snowy sum- 
‘mit of James Peak—a 13,283-foot 
Rocky Mountain barrier in north- 

cern Colorado—work will soon start on the 


ongest and, from an engineering stand- 
point, the most remarkable tunnal in the 
Western Hemisphere—a six-mile bore 
through the granite backbone of the Con- 
tinental Divide, at a point 50 miles west of 
Denver, Colo,, on the line of the Denver & 
Salt Lake Railroad, 

‘Comparable in magnitude only 
with the famous 12-mile Simplon 
tunnel through the Alps, the great 
‘mountain-piereing tube, when com- 
pleted, promises not only an im- 
portant time-saving advance in 
transcontinental transportation, 
but the opening to the world of vast 
treasures of ore, coal, and timber. 


Denver's “Place in the Sun” 


Considered merely as a local en- 
terprise, the James Peak tunnel 
will mark the final chapter in 
Denver's 60-year struggle for recog- 
nition as a transcontinental railroad 
center. It is expected to result 
‘8.80 per eent inerease in 
jopulation as well as an 
‘enormous increase in its prosperity. 
But from a national standpoint 
completion of the tunnel—probably 
within the next 313 years—will 
bring tremendous public advan- 
tages, of which the following, from 
the estimates of engineers and geol- 
ogists, are the most outstanding: 
‘Bight hours of railroad running 


‘across the continent will be shortened 73 
miles, and four hours will be saved in 
transcontinental trips. 

Maximum grades will be reduced from 
eight to two per cent. 

‘Rich coalfields, estimated to contain 


‘Transcontinental 
tourists in auto: 
‘mobiles and motor 
trucks will be 
hauled “through 
the tunnel on flat 


‘The picture above 
shows the portals 
of the. main, OF 
traffic, tunnel and 
the secondary. 


to keep the whole 
United States sup- 
plied for 100 years— 
will be made available 
to world markets. 
‘There will also be opened more than 2600 
square miles of oil shale with an oil pro- 
ducing capacity of 0,000,000,000 barrels, 
and, as a by-product, 300,000,000 tons of 
sulphate of ammonia—enough to fertilize 
every farm in the Mississippi Valley. 
More than 10,000,000,000 fect of tim- 
ber will be made available for use. 
‘Other natural resources that, 
to these estimates, will become 
‘include copper ores, gold, radium 
‘ore, xypsum, graphite, lead, manga- 
nese, mercury, marble, salt, silv 
slate, sulphur, tungsten and zine, 


Tunnel May Pay for Itself 


Indeed, the cost of boring may 
have been met by uncarthed trea 
‘sures long before the first train 
passes the tunnel’s portal. 

‘The passage of that first train 
will be the climax of a dramatic 
battle to conquer a grim continental 
barrier, begun 54 years ago when 
David H. Moffat, “the grand old 
‘man of Denver,” then 60 years old, 
threw his entire fortune and ability: 
into the construction of the Denver 
& Rio Grande Railroad, 

Faced by the uneonquerable 
barrier of the Rockies, which are at 
their highest opposite Denver—the 
foothills being only 14 miles a 
the city had seemed for many 
years to be hopelessly cut off 
from any direct route farther 
‘west, and was shunned by transcon~ 
tinental railroads that selected 
other routes over the Rocky Moun- 


David H. Moffat (at right), who 
gave his fortune and He to 
Gullding the railroad which, for 
Tack of the tunnel he dreamed of 
Dut could not finance, had to 
climb, as shown above, almost 
impomible grades over snow: 
choked passes 


tains. It wasin 1868, that energetic citizens 
pledged their money'to build the Denver & 
Rio Grande. This railroad gave Denver its 
first. transcontinental connection, but the 
circuitous route whieh it followed proved to 
bea serious drawback. Dipping southward 
from Denver, the railroad that was sup- 
posed to connect the Colorado capital with 
the Pacific Coast meandered 160 miles 
without advancing an inch toward its 
‘ocean terminus, while it sought an opening 
in the Rockies through the Grand Canyon 
of the Arkansas and the Royal Gorge. The 
Santa Fé road also had its eyes on this route 
and the race to the gorge became a stirring 
contest of engineering skill. The Rio 
Grande ind for years was the only 
railway line to the West from Denver. 
‘The above bird's-eye view of the Conti- 
nental Divide country in Colorado reveals 


TTUHIS birt'seye view shows how LE | 
‘David Mofiat's “dream tune | 
ne" through the Continental Divide & | 
‘wil shorten the traveling distance | 
Foe Denver, on the east of the 
Divide, to Dotsco, on the wert, to 
Gachading a Some ut 
m Oreste! 40 DotnerO). At 
Sompared with the 38tsnile route 
Eraverscd, by the Denver Rio 
Grande Railway, thie eutoft repre 


188 mi 
off, 


rving of 154 ri 


‘original route over the Divide, loop- 
ing back and forth on successive 
shelves, is indicated by the white 
fine'en the alopes of James Peale 


Motlat's 


how roundabout 

was the route 
Irritated by this 

waste in time and 


trackage, Moffat 
seized a ruler, one 
day in 1903,’ and 


placing it across 
a map of Colorado, 
east and went, ex: 
claimed: 

“Iam going to 
build a railroad 
along the line of 
that ruler, west 
from Denver to 
Salt Lake!” 

Work started 
immediately on 
the"*Motfat Line” 
out of Denver to 
Salt Lake City, 
straight as the 
‘crow flies, over the Great Divide. Obsta- 
cles were met and conquered, but Moffat’s 
millions dwindled. Determined to raise the 
money for the completion of his railroad, 
‘Moffat went to New York where, burdened 
with financial worries, he died in 1911. 

He lived long enough to see the road 
‘completed as far as Steamboat Springs, 
about 100 miles northwest of Denver. 
Only one thing had made him deviate from 
his original straight line project. ‘That one 
‘obstacle was James Peak. 

‘The original Moffat road reached the 
slope of the peak at an elevation of 9190 
feet. From there on, in a distance of 24 
miles, the track rose to an elevation of 
11,700 feet! ‘Trains made their way slowly 
over this tremendous grade, and then only 
by looping back and forth on successive 
shelves. Twitted about this defect in the 


completion of his road, Moffat answered in 
hia characteristic manner: ""I intend to go 
Uhrowh that mountain!” 

After his death, work on the Moffat tune 
nel was considered frequently, but no real 
progress was made until early this year, 
when the Colorado legislature set aside 
$7,000,000 for completion of the project. 

Roule Shortened by 154 Miles 

When the six-mile tunnel is completed, 
the line from Denver to Orestod, on the 
western slope of the Divide, will cover & 
distance of 158 miles, With a 30-mile eut~ 


off from Orestod to Doteero, the total 
distance by rail from Denver to Dotsero 
will be 188 miles, as compared with 342 
miles over the circuitous Denver & Rio 
Grande. 

‘The plan of construction calls for two 
bores—a small preliminary or “pioneer 
bore, eight by 10 feet, to be driven first, and, 
the main tunnel, to be 16 feet wide with a 
clearance of 24 feet. Rock from the main 
tunnel will be removed through galleys 
connecting with the pioneer bore. 

‘Work will be started at both portals of 
each tunnel simultaneously. When the 
‘main tunnel is completed, electrie locomo- 
tives, supplied with power from specially 
built generating stations, will haul not only 
‘rains, but motoring parties in their auto- 
mobiles and motor trucks, on flat cars, 
through the great tube. 

Eventually the small pioneer tunnel, de- 
‘signed primarily to aid in constructing the 
‘main tunnel, will be used for power trans- 
mission lines, telephone, telegraph, und 
light wires; while carrying also compressed 
air lines to ventilate the traffic tube 
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How the proposed MeDougall rectangular ocean liner would 
plow through heavy seas. "With passenger cabins supported 


on turrets high above the decks, the unusual vessel would be 
Stabilized, the designer claims, by waves sweeping the deck 


Sees Speed and Comfort 


in Flat Bottomed Liners 


Veteran Designer of “Rectangular” Lake Freighters Predicts 


Economy for Similar Self-Stabilizing 


HIRTY years of success in riding 
heavy seas on inland lakes and deck are practically i 
along coustwise cargo routes have 60 

demonstrated the seaworthiness of the flat- 


bottomed, straight 


fied 


Because the outlines of the bottom and 


construction of the ship is greatly simpli- 
‘After the shape has been marked out, 


Ocean Vessels 


frames are of equal length. After they are 

riveted in place, deck frames corresponding. 

exactly with the hull frames are attached to 

the uprights and the vessel is ready for the 
plates, 


lentical in design, the 


sided ships designed 
by Captain Alexander 
MeDougall, of Du- 
luth, Minn., that the 
veteran mariner now 
proposes the use of 
his long famous “rec- 
tangular”” vessels in 
transoceanie service 
to replace the grace- 


fully curved ocean 
liners with their 
higher construction ‘Colum 


‘The “whaleback” Christopher 
cost und smaller cargo Captain McDougall with the fat deck 
capacity. 

‘The feature that has spelled success for 
the MeDougall rectangular ships in years of 
service is the flat deck placed low on the 
ship's frame with the deliberate 
purpose of permitting the erests of 
waves to wash aboard. When a 
McDougall ship noses into a com- 
ber, it picks up water and_ holds it 
for an appreciable time. This pre- 
vents the ship from rising at once 
find so reduces the pitehing. 


Below, photograph of one of 

‘McDougall's rectangular freight. 

G4, 09 the Great Lakes, shipping 
‘aca. Note the fat deck 


shove 
showing = 


Sip 


the hull frames are laid in place from stem 
to stern and the uprig 
them. Because of the flush deck, all side 


Simplicity of design 
i evident inthe 
Photograph 


gal fat ‘bottomed 
‘under 


Rectangular ships 
cout less to build and 
to maintain because 
their straight sides 
allow the builder to 
‘wwe standard steel 
bears, The absence 
of curved bilge 
makes forming 
cchinery unnecessary, 
Compared with an 
ordinary ship of equal 
size, the rectangular 
ship will have w great 
cer cargo capacity, and 
will draw less water when fully loaded 
When the idea is applied to passenger 
ships, the same flat-decked hull is used, 
‘The cabins are supported on tur- 
rete resting on the flat deck 
Waves taken aboard sweep along 
the flat deck and under the state- 
rooms, but not over the 
Forty-five of the rectangular 
ships have alread built, most 
of them plying the Great Lakes, 


t frames riveted to 


A Great Lakes rectangular, lat. 

bottomed ship (below), adapted 

for use on canals, provides un- 
‘uoual deck cargo space 


MeDow 


©The new game of batilebag can be played in.» amall space either 
"*tfndoore or out by any murmber of players 


“ATTLEBAG" is a new game devised 
for either indoor or outdoor sport. 
‘The apparatus consists of a horizontal wire 
stretched between posts, from which x 
punching bag is suspended by a loop. 
Knots are placed four feet away from each 
post to serve as goals, 
In playing the game, the bag is sus- 


pended from the exact center of the wire 
‘with two players directly under it and the 
teams lined up at each end. At a given 
signal the two players atrike it sharply and 
the other players advance to the scene. 
tis then a struggle to see which team first 
‘succeeds in sliding the ball by blows across 
the opposite knot, 
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Largest Tow-Rope Is Spun 
from Cocoanut Fibers 
COIR hawser 24 inches in cireumf 
ence, produced recently 


for a powerful seagoing tug, is believed to 
bbe the largest rope ever spun. It is by no 


is only about one quarter as strong, pound 
for pound, as rope of manila fibers, which 
are obtained from the leaves of the wild 
banana tree, 

Coir is used to advantage because of its 
astonishingly light weight. Tt will foat on 
the surface of the water, and therefore is 
much easier to handle in passing lines from 
fone boat to another. 

Many hawsers of this weight are needed 
to withstand the drag of even a medium 


Music Case Becomes a Stand 
when It Is Unfolded 

A, MUSIC case that may be adjusted for 
use as a music stand has been in- 

vented by Edward L. O'Donnell, of St. 


Louis, Mo. 
When closed, the device resembles a 
ssuitease: but when opened for use, four 


metal logs drop down and support the 
4 


‘case, one side of which, opening outward, 
reveals two compartments for the sheets 
of music 

Within the top compartment are lazy, 
tongs that are extended to provide a 
support for the music rack. When the 
music support is depressed, it forms a side 
wall of the case, which, when folded, is 
neat enough to be carried anywhere. 


Popular Science Monthly 


Boys Rob Tires of Air to 
Inflate Footballs 


JOYS in New York have discovered that 
blow up a football 
from an auto ti 
—usually the spare at the rear of some un- 
occupied car. 

By slipping the rubber tube of the blad~ 
der over the top of the valve, the football 
is inflated instantly, and without undue 
‘expenditure of effort. 

However, the boys sometimes discover 
too late that the tire pressure is more than 
the ball ean withstand and an explosion is 
the reward for their ingenuity. 


limbs to the platform 


‘work at varying heights above the 
floor a new telescoping elevator has been 
perfected. It is manipulated by a hand 


crank at the base. The workman can 
‘leo use the ladders at the side, For 
stability, two outriggers with friction 
cups are swung from the base. 
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New Detachable Reel Holds 
Hose without Kinking 


LADY patt of the hose or al of it may be 
unwound from a recently invented 
detachable hose-reel without becoming 
ooped and kinked and again wound on the 
reel when no longer needed. The reel is 
attached to the faucet, around which it 
revolves freely. 

‘The hose is fitted by a screw joint into a 
hollow spoke of the reel. "This spoke com- 
munieates with the axle, which is also 
hollow and fits into a special faucet that 
is permanently placed at the end of the 
wervice pipe 

Hose ‘and reel never become separated 
and after the hose is wound on the reel, 
the latter, together with the hose wound 
oon it, may be put out of the way. 


Perforated Cards Despatch 
City Fire Fighters 


TIRTYTERER seconde afte an 
alarm is turned in, the fire fghti 

paratus of New York City is on its way to 
‘the fire. In that short time with the aid of 
perforated cards the alarm is verified, re 
corded at the central office, and relayed to 
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Siren Played by Sliding Drive Belt 


‘been musically 
byauniqueinventic 
Dr. A. R. Naber, of 
Holland, "nam 
him “the magic 
In the ordins 
ren the piteh of 
musical notes is ¢ 


snot 
tine thet Pasi 
ofthe apes eee 

Pressed air passing 4 
Ehreoghtheopeinz 


a rotating 
isk. But 
in the im 
proved in 
sstrumentthe 
speed of this 
disk is ar- 
ranged to be 
varied at 
will by an 
ingenious 
driving spin- 
dle, produe- 
ing in the 


hands of an 
experienced 
artist all the 


outfit consists of a small electric 

or that drives the spindle of the 

en disk by a flexible cord, While 

‘operating the magic tute, the cord con- 

necting the spindle and motor is held 

between the fingers and altered in posl- 
on us the score demands, 


the engine house nearest the fire. The per- 
forated card is the basis of the new 

When the handle of the alarm box is 
turned, the box number is recorded visibly 
and audibly on a target in the central sta~ 
tion. From an index box, the operator 
takes out a perforated metal card corre: 
‘sponding to the number of the box, places 
under the despatching frame, which con- 
sists of a complicated arrangement of metal 
plungers and control switches, and throws 
down an electrically connected lid. As the 
plungers pass through the holes in the card, 
they signal all stations in that zone to be 
prepared for the second alarm. 


Every Step Adds a Mile 
to the View 


Photographer Snaps Car 
in Mid-Crash 
‘AST work with a camera enabled a 
photographer to s 
able action 
the capsized ear had ceased re 
‘camera had previously been focused on 
‘the turn in the road and the photog- 
rapher, with unusual presence of mind, 
followed the skidding car with his lens 
and snapped the picture, 


‘A Gir tree forme the support fer this 
100-Foot fire tower 


N ADDED mile of sight for every step 

is claimed for “the Sisters’ Lookout,” 
4 forest fire station in the Deschutes Na- 
tional Forest, Ore. A frame of rough 
timber nailed to a fir tree forms a 108-foot 
ladder to the observation platform. 


The pilot was sill rolling when the 


hot 


‘hater 


NEWtype- 

writing ma. 
chine, invented 
by Walter A. 
Butlerand A.V 
Troy 


dents’ speed. 
ment of th 
keyboard 


standard, but the keys are blank. Back 
of the keys are four tiers of letters. 
Above each symbol is a white disk con- 


i 
Speed bees) with Dummy Typewriter 


Wttered 
‘dents visualize the wo 


s depressed, the disk ap 
Thus, in making the word "the," the 
student receives the impression of three 
disks composing an acute triangle with 
the base uppermost. The student's brain 
retains the “shape” of the word. 


Powerful Electromagnets 
Now Assay Iron Ore 


WERFUL clectromagnets ure now 

‘used to analyze iron ore when it is de- 
sired to find out the percentage of magnetic 
fron in concentrate. This is usually the 


now employed was originally designed and 
built at the University of Minnesota. 

In operation, 10 grams of pulverized 
sample ore are placed in a glass tube, 
through which water flows under slight 
Pressure. The tube is placed between the 


poles of an electromagnet. ‘The current is 
turned on, and a powerful magnetic field is 
thrown across the center of the tube from 
tthe pointed extremities of the magnet. At 
the same time the glass tube is rocked 
slowly by a small electric motor. 

‘The tube pivots on the pole pieces, with 
the result that all the magnetic ore is held 
in the center of the tube by the magnet, 
while the balance collects in the ends 
When the washing and concentrating 
Process is complete, it is easy to weigh and 
‘compute the percentage of magnetic iron 
‘ore in the sample. 


Flashlight Illuminates 
Shadowed Work 


HAND tools that supply their own 
MMlumination to facilitate the work 
being done have been brought out by a 
Mid-Western firm. 

‘The complete toolkit is made up of the 
handle containing the battery and light 
source, three wrenches, and one screw- 
driver. ‘The tools are of drop forged steel. 
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Air-Hammer Breaks Ton of 
Pig Iron a Minute 


PNEUMATIC hammer is used for 

breaking up pig i 
blast furnace. When molten 
blast furnaces is allowed to cool in the pig 
or cast condition, the various pigs have to 
be broken up into single sections. 

‘The equipment consists of an air ham- 
mer with a piston and striker of un- 
usual size, and with valves and ports so 
arranged that a blow may be struck of 
sufficient force to break a pig into halves 
and sever it from the sow at the one stroke, 


It is used also for breaking up the sows, 
‘The cylinder is eight inches in diameter 
and the stroke 14 inches. 

‘The hammer is suspended flexibly from 
an electric traveling erane, ‘The bed of pigs 
{s placed on @ heavy cast-iron frame, which 
in turn is mounted on a platform above 
‘open-top railroad ears. When the piga are 
broken, they fall through the openings in 
the frame directly into the cars. The ham- 
‘mer is operated by a hand-lover valve at a 
speed of about 15 strokes a minute, 


INDING con- 

ditions in an 
office building of 
Los Angeles, 
Calif, unfavora- 
ble to safecrack- 
{ng some robbers 
walked the 
streets until they 
found an auto- 
mobile, ‘Thea 
driving it to the 
office building 
they parked it in 
front and pro- 
ceeded torun the 
safe of an insur- 
ance company 
from the eleventh floor to the elevator 
and then down to the ground. ‘The 1100- 
ound safe was hoisted into the tonneau 
of the light passenger car and carted 
several miles before the rear springs 
finally gave way. Out in the open coun- 


Although: 


Auto Carries Record Load for Yeggmen 


ed to a terrific strain, this automobile 
‘carried the robbers and’ halfcton tafe many miles 


try the robbers looted the safe of its 
treasure, and made a baffling getaway. 

It is surprising that springs designed 
to withstand only afew hundred pounds 
should have held up for miles under 
such a weight. 
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Pile Driver Hustles Pipe 
into the Ground 


IN LOUIS- 

VILLE, Ky., 
the electrie power 
and light com- 
any uses a port 
able pile driver 
for driving short 
lengths of pipe. 
It is said the de- 
Vie cuts the 
working time 
from two hours 
to 10 or 15 min- 
utes. 

Before this pile 
driver was per- 
fected, ground 
pipes were driven 
by a sledge in the 
hands of « man, 
supported by 
climbers on the 


Tin portable 
aires ecaet 
tid ice of 
ie aba sont 
ihe cher a 
diameter a 18 
inches in length, 
fitch “es 
fide Ted et 
reborn, 
whic ttn 
See nc pie 
THERES Sh Be 

ea At the other end 
an bol tla a rope tint rane toh 
Sree! en Re" wih reo 
facia giver the pipe rom to 
insta een 


Y EQUIPPING a hammer with an 
adjustable fulerum that may be 
tended to any length within the limits 

ordinarily required in earpentry, J. 
Bartosz, of Salem, Ore., has invented a 
device that permits a workman to withdraw 
nails of any size without bending them. 

‘The extension fulerum consists of a rod 
with ita lower end enlarged to provide a 
support. The position of the fulerum ean 
‘be readily changed. 


Sea ses fulerum on. the 


aT 


"RAP nests that 


‘compart 
ment and 
fourdoors. 
The hen 
desiring 
to lay en 


ters from 
the back- 
yard 
through 
‘one door 
into the 
upper 
‘compart 


The trap 
eet ie eek 
Pach morn 
ry ° 


Trap Nests s Betray Loafer Hens _ Loafer Hens 


she squats on the nest, the door behind 
her is closed. If she lays an exg, the 
egg rolls down an incline into’ the 
lower compartment, where it operates 
a catch that opens a door in the front 
‘of the upper compartment. ‘Through 
this door she steps down into a special 
yard. If she does not lay, she must 
leave through aside door. $0 the laying 
hens are in the special yard, while the 
non-layers remain in the back yard. 


Inkstand Is Replica of 
Historic Gates 


N INKSTAND that is a miniature 
replica of the historic city gates 
Augustine, Fla, is one of the Int 
gifts presented to President Harding. The 
original gates were built by the military 
governors during the Spanish occupation 
inthe eighteenth century, and St. Augustine 

is proud of them, since they afford 
‘one more proof that she is the old 
‘est city in the United States. 
‘The inkstand is of silver, fin 
ished to imitate the age darkened 
adobe, or clay, of the gates them- 
selves, ‘This effect was obtained 
by a multitude of fine lines and 
1 dark oxidized finish. 


For the purpose of locating un- 
known lakes that may be the 
source of valuable water power, 
the Forest Service will soon take 
‘serial photographs of all’ the 


Artery Trouble Detected at 
Base of Fingernails 
ARDENING of the art 


fingernail under a high-power microscope. 
Doctor Lombard, of the Mayo Clinic, 
Rochester, Minn., a prominent. phywiolo- 


fand a small but intense electric light held 
just above it, the minute capillaries that 
form the smallest subdivision of the blood 
vessels, become visible under the stereo- 
scopic type of microscope. 

At the base of the fingernail the eapil- 


Jaries run parallel to the surface of the 
skin, and their course ean be traced by means 
‘of the blood streams flowing through them. 
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BEACK parattin or 
ing about 80 per cen 
oll from which it is ob: 
fractional distillation 
oils of California, finds a 
in the manufacture of var 
paints and in the preparation of rootn 
and road surfacing compounds, but th 
low price obtained for it calls f 
bit of ingenuity’ on the p 
tillery to cut the cost of hand 
shipping to a minimur 

‘When cold, asphalt is hard a 
like glass; at moderate tompe 
becomes plastic; and 


above 160 Fit is 
more or less liquid 
and ean be run 


through pipes. For 
transportation it is 
run into barrels or 
thin metal drums 
designed so that the 
container can be 
stripped off without 
difficulty, leaving 
the asphalt in a 
solid mass of the 
same shape as its 
container. 

Tn one California 
distillery the asphalt 
fy readily handled 
by a central supply 
system with a dis- 
‘charge pipe or spout 
‘that awivels to any 


Enormous Steam Heated Spout Speeds Asphalt Handling 


One workman 
ulding the none of 
the swiveling ile 
Ine pipe fed from 
the “itorage tank 
thown at the right 
ten” Il hundreds 


part of the filling 
platform. ‘The hot 
Liquid asphalt is 
pumped into a tank 
fon the roof of the 
filling station and is 
kept in liquid eondi- 


{ing colls, From the 
bottom of the tank 
‘the asphalt flows 
through a steai 


The Swivel Pipe 


‘The filing pipe has 
two sections con- 
nected by swivel 
joints with a similar 
‘swivel joint connect- 
ing with the outlet 
of the storage tank. 
Lattice braces per- 
mit the sections to 
be moved in an ex- 
tensive horizontal 
plane. 

With the aid of 
this swiveled pipe 
fone workman can 
fill 800 barrels or 
‘steel drums in an 
eight-hour day. 


Creates Job by Using His 
Bicycle as Workshop 


INDING himself out of work and with 

‘meager assets, consisting mainly of 
bicycle, a grindstone, and a few odds and 
ends, J. woodworker of 
Lon An the problem of 
making an honest living by transforming 
his bieyele into a grinding machine, 

He mounted the grinding wheel on the 
frame of the bicycle, ao that its axle could 
be connected with the rear sprocket by a 
chain. A tripod, connected with a cord 50 
that it could be lowered to the ground, 
formed a firm support for the bicycle 
when it wat lifted off the ground and 
utilized as a grinder. 


Camera Support Is an Aid 
in Photographing Planes 


FOR studying the action of airplanes in 
flight, Anthony H. G. Fokker, the 
noted designer and builder of aircraft, uses 
2 motion picture camera and a unique 
method of support. 

‘When he found that it is practically 
impossible to photograph an airplane in 

ht with a motion picture camera resting 
tripod, because of the difficulty of 


adjusting the camera to the constantly 
‘changing angle of the object, he invented 
‘8 supporting device that fits over the 
photographer's shoulders. With this sus- 
‘persion the cameraman can tilt the lens 
frstantly to any angle and follow the 


movements of the plane through the 
finder. 

‘The illustration shows the famous air- 
craft builder sighting at a fying airplane 
while turning the crank of the camera 
supported by his device. 


Some Secrets of Successful 
Dog Photography 


RAW. mest placed on the top of the 
camera is one secret of successful dog 
pletures. ‘The dog must be persuaded to 
Fateh the birdie” in various ways—by 
his at- 

tention on 
some per 
something 
moving at a 
distance, for 
unless the 
dog's atten- 
tion is dis- 
tracted, it 
will be ap- 
prehen.ive 
of the Tens, 
and flinch 
when it 
hears the 
shutter 
lick. 

To photo- 
graph a dog 
sitting | up 
and holding 
its fore paws 
together, 
which is the 
most diff. 
cult pose of all, the best device is to 
place a bit of meat between the toos of 
‘one fore foot and order the dog to sit up. 
A well trained animal will obey, but will 
be so afraid of dropping the meat before 
it can be eaten that he will hold it 
carefully and for a time become entirely 
‘unconscious of the camera. 
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Old Bridge, Doomed, Helps to Build Successor 


At left, one side of span 
has ‘been completed’ by 
supporting the top sec™ 
Hons on timbers held by 
theeld tuspension cables 


‘The method of tying back 

the side eectione by means 

Gf cables lifted over the eld 
‘shown below 


AX THOUGH declared unsafe for trac, of the tower and down to an 
the il-yearold suspension structure anchor on the far side 
over the Willamette River at Oregon City, ‘This procedure worked well 
Gre,, proved to be indispensable to the with the side members, but the 
engineers during the erection of the new last six sections could not be 
£850-foot steel supported in this ma 

‘When the bridge builders were prevented engineers finally decid 
from constructing the usual false work, by d cable suspensi 


the great depth of the river at the bridge support, although it was real- peepee 

site and the intensity of water traffic, a {zed that the weight would approach the place and supported in location with bridge 
‘scheme was devised s0 that when a section dead load limit of the ancient cables. But timbers used as blocking. 

of the new arch had been swung into posi- by working earefully and stripping away all As soon us the six top sections were 
tion, a cable was carried from it to the top nonessentials, the sections were lifted in riveted, the old bridge was torn down, 


Hydraulic Press Makes Pulleys from 


ULLEYS 

‘Hons of paper di 
Jn thelr centers by 
steel oF east iron, a 


it away, 
to grip 
ian metal pulleys, 
making it posible to allow plenty 
of slack in the belt. 


First, thin paper disic 
slightly’ larger diameter th 
finished pulley are glued toget 
under high pressure until sect 
‘one inch thick are obtained. After 
a thorough drying, the sections 
placed in a lathe and cut to the 
rect inside and outside diam 
Holes are then drilled at {rey 
Intervals around the edge through 
which dowels are passod to hold the 
assembled sections in position. 

‘As many sections are placed over 
the dowels as are required to make 
up the desired 
width and the 
‘ase is compressed 
In a powerful hy- 
araulie press. The 
pulley is ‘com 
pleted by inserting 
an iron hub in the 
center of the com- 
pact paper cylin 
Ger thus formed 
and trimming 
down the bearing 
surface to exact 
site. 


Brake Lining Is Tested 
‘on Subway Escalator 


BRAKE linings that are com. 
pressed under a preseure of 
1000 tons and woven and doped 
by a new process of manufacturing 
{fiction fabrica, have demonstrated 
phenomenal wear-resisting qualities 
in recent tests. A sample of the 
new product was recently placed at 
‘the foot ofan escalator in a xubway 
‘where 26,000,000 ‘people walked 
Across it. At the conclusion of thi 
severe test, signs of wear were nap 
preciab 
The “dope,” or compound, used 
to bind together the fibers of the 
fabric is largely responsible for the 
wearing qualities, ‘These qualities 
are enhanced ‘by placing brake 
Tining material in a die press and 
shaping it to the finished form 
lunder ‘a pressure that compacts 
the fibers and. forces the material 
8 dense mass two thirds its orginal 
The fabric is woven by a new system 
paises called “progressive weaving,” in which the 
snd tightly com der threads are placed some distance 
Dressed. "The me- apart. This means that the top layer ean 
ibe wor from a brake without reducing the 
‘olding qualities of the remaining material, 


After the thin pa 


Because of the 
fibrous texture of 
the end grain and 
the fact ‘that this 
bearing surface is 
always being re 
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Did Germs from Other Worlds Bring Life to Earth? 


Amazing New Theories about Living Conditions on Mars and Venus 


Far i 

fascinating, is th 

of life after it act 

earth, ‘The actual known 

evolution the pret 

of the infinitely romantic histor 

fon our plariet~will be presented 
article forthcoming 


By Scriven Bolton 
Fellow of the Royal Antronoeisl Society 


ID the earliest forms of life on ot 
ilobe—the tin nt organism 
from which we, and all exist 


animals and plants have sprung. 

reach Earth from some other »plai 

millions of miles away in outer space? 
to-day, are we being. showered 


breeding places on other worlda w 
minute bacteria that spread deadly plagu 
among us! 

Tnatead of being a 
the fur reaches of the universe 
with clouds of tiny "lt 


About from planet to planet, borne by: the 
rays of Sun and stars? 

Tntereat. In. these questions—which 
part of a fascinating theory made fumous 
by the great Swedish physicist and Nobel 
Prise winner, Svante August Arrhen 
has been revived by a current discussio 
mong noted its an to actual “Ih 
conditions’ on other planeta 
Venus and Murs, our two nearest planetar 
neighbors, the between us and the 
fun, the iatter with un orbit just out 

Tn the last published annual report of 


Smithsonian Institution, C. G. Abbott, its 
assistant secretary, argues that recent 
astronomical evidence proves Mars to he 
lifeless, with an average temperature of 60 
dogrees below zero, and a climate drier than 
the Sahara. 

Doctor Arrhenius has lately come to the 
same conclusion about Mars, believing it 
to be an arid desert of frozen sand, while 


BOVE is at 


phere b 


posed to be exact 


‘Venus, on the contrary, may have a 
“soggy.” cloudy atmosphere, ideal for the 
breeding of lower forms of life. 

‘These recent assertions that Mars has an 
utterly frigid and airless climate have been 
promptly questioned by Prof, William H. 
Pickering, of the Harvard Observatory in 
Jamaica, 'W. L., world famous student of 
the Martian canals. While it is now widely 


een supposed 
ds, followe: 
Sr planet of 


‘The landscape of Mars, as typified at the lef 
y the reverse 

Riza” known as Syrtis Major, depicted in the 

tration, are declared to be frigid swamps, while the continents 

tre believed to be covered with dry froaen aand, in which life 


Typical Landscapes on Venus and Mar 


planet Venus, a 
be dripping with dense fogs and 
{the famous Arrhenius theory be 
may be a universal breeding 

and f acter 
‘conditions would ‘create 
of beautiful solar halos, as 


ape on the 


fs now sup- 
‘Ocean basins, such a9 the 
inary illuse 


is utterly ienpossible 


accepted by astronomers that the so-called 
“canals” of Mars are not artificial streams 
of water, Professor Pickering declares they 
‘may well be bands of vegetation. He says, 
further, that the spreading ice caps seen 
about the poles of the great red planet are, 
in fact, frozen water, and not the deposita 
‘of frozen carbonic ‘acid gas that other 
astronomers consider them tobe. Professor 
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How Sunl.ght Might Carry Life from Venus to Earth 


Jack Binns’ Ten Commandments for the Radio Fan 
First Series: How to Get Better Results with Your Crystal Detector Outfit 


By Jack Binns 


FAMOUS radio engineer of my 
acquaintance quite recently con- 
structed ono of E. H, Armstrong's 

‘super-regenerative circuits, and undertook 

fa short series of experiments with it. At 

the conclusion, he summed up his opinion 
of the new system in these words: "It's no 
bblankety-blank good!” 

Now the fact is, of course, that the Arm- 
strong super-regenerative circuit is not only 
good, but epoch-making. On the other 
hand, if a thoroughly experieneed and com- 
ppetent engineer, who knows radio from A 
to Z, is unable to get satisfactory results 
with’ it, and gives up the attempt alter a 
brief trial, just think how difficult success 
with it will be for the novice! 


Novices Must Be Patient 


In other words, at the present stage the 
super-regenerative receiver is not a cireult 
for the inexperienced to attempt to build. 
Many POPULAR Sctexce Mowraty read 
cers have asked for help in constructing a 
set of this type. My best advice to all of 
them, except the most capable old-time 
amateur, isto continue to make the most 
present standard apparatus, here no 
telling how long it will be before the super- 
regenerative elrcuit ja refined by the engi- 
neers, standardized in commercial set, and 
ut out in such ahape that the novice ean 
‘easily operate it, 

‘To make the most of the present highly 
efficient types of radio apparatus, certain 
fundamental rules and methods ought to be 
followed that can be moat clearly presented 
{in the form of “Ten Commandments for 
Radio Users.” This month, I am present- 
ing Ten Commandments for the crystal de- 


RE mugms on rwerzens 
Sitiotine Sea 


How to Take Care of Your ( Crystal and Test Its Quality 


‘your hands, but use pliers or tweezers 


‘for operating the feed back 


tector set, to be followed next month by Ten 
Commandments for the single circuit set, 
and thereafter by Ten Commandments for 
operating the feed-back circuit. No matter 
what type you are using, the following 
points about the erystal are fundamentally 
Important to you. 


‘The funetion of a crystal set is, after all, 
extremely simple. It is a valve that auto- 
matically cuts alternating current in two, 
allowing one half of the current to flow in 
the eireuit attached to it, and stopping the 
‘other half of the current. ‘The reason why 
the crystal is generally not good for more 
than about 25 miles in receiving phone 
broadcasts, while it will receive wireless 
telegraph signals over vast distances, is 
simple, 


All Depends on the Power 


Everything concerned depends upon tho 
power of the transmitting station, We 
rate this power in watts, Now, suppose a 
‘station has a rated output of 1000 watte— 
or, in other words, 1 kilowatt—so far ns its 
carrier wave is concerned. If this earrier 
‘wave were used for interrupted continuo 
‘wave telegraphy, it would be quite possible 
for a erystal detector to receive the signals 
‘over a distance of 150 miles, under any con- 
ditions. But when this same carrier wave 
in used for the purpose of transmitting the 
voice or music, the distance is often cut down 
to approximately 26 miles, Why is this? 
Because, in simple language, the ampli- 
tude of the wave used for telegraph code 
signals remains constant. ‘The dota and 
dashes come in at the maximum of effi- 
Tn the ease of broad- 


Sasbenier Tau can tromily Satactont 
when you stop to notice the varyingstrength 
of tone and volume in different words and 


‘sounds uttered around you. In fact, some 
words can be heard and distinguished at 
greater distances than others. 

Now, with these fundamentals in mind, 
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How to Use @ Loading Coil 
‘The loading coil which, in short wave re 
ception, detracts from the efficiency of the 
bet if left in the circuit, may be used toad: 
Vantage in reaching longer wave lengths 
in the manner shown above. By means 
of ‘a double-throw, double pole” switch, 
the Ioading coll maybe eut im the circuit 
‘when long wave reception is desired 


For Good Connections, 


‘To insure good contact in 
ball-and-socket types of erys 
tal detector, solder a light 
flexible wire to the arm that 
hholds the catwhisker, then 
solder the other end ‘of the 
Wire to the base of the holder 


Where to Place Fixed and Variable Condense 


‘The correct position for a fixed condenser isin shunt 
crom the end 
Clears up signals in the circuit. Many radio beginners 
hhave placed the condenser in series with the detector 
and telephone. 
uit tuner, 

‘be shunted acron the secondary 


of the telephone cord lugs, where 


Ta using the desirable “double cr 
shown above. a variable condenser should 


hhere goes for the ‘Ten Commandments for 
(Crystal Detector Users: 


1, Do Not Use Loop Aerial with 
* a Crystal Detector. We have 


heard a lot of talk about hooking up a 
‘crystal set to a bed spring, a fire escape or 
‘a back fence. ‘The sooner radio fans get 


these ideas out of their heads, the better 
‘their results will be. ‘The erystal detector 
requires the best of aerials. It is possible, 
of course, for the amateur to receive radio- 
Phone concert on a eryatal with freak or 
loop aerlals—provided he is near a broad- 
casting station, But for thorough enjoy- 
‘ment of all available broadeasts, the one 


best aerial is the “T-type: and for recep- 
tion on 360 meters this should have a flat 
top at least 150 feet in length. The lead-in 
should be'voldered at the middle of this, and 
the aerial should be free and clear of all 
objects, the higher the better, up to 60 feet 
from the ground. This aerial is particu- 
larly good for the vacuum tube operator 
as well 

‘The user of the crystal detector set, 
however, should not employ this type of 
aerial unless there are a number of broad: 
casting stations within range of his set, an 
situated at different angles from him. If 
there is only one good station in which he 
inchiefly interested, the most efficient aerial 


RFECTION of the most powerful 
‘vacuum tube in the world—the 100- 
kkilowatt giant just produced by 
ff the Bell laboratories —is ely 
the outatanding radio development of the 
Imonth. One of these tubes would be suf- 
ficient to maintain constant wireless tele- 
raph communication across the Atlantic 
while four of them, joined in paral 
Jel at the gigantic transatlantic wireless 
stations, should permit continuous tele- 
Phone conversations between New York 
find European capitals “under all con- 
ditions. 


Ditheut Problems Solved 


‘nary vacuum tube is extended beyond 
fone Kilowatt, a series of practical diffi- 


culties arises, and hem are the 
[problems of cooling the tube so that it ean 
‘and also 


The World’s Most Powerful Vacuum Tube 


will be the so-called “inverted L. type, 
pointing toward that station. For this 
‘aerial the flat top should be us near 100 feet 
in length as possible, ‘The lead-in should 
be a continuation of the aerial, and should 
‘come to the apparatus from the end of the 
‘aerial nearest in direction to the broadcaating 
‘lation it is desired to listen to, 


2. Bo Not Make Your Ground 

'* Connection with a Gas Pipe. 
Gas pipes are insulated at certain points for 
protective purposes. ‘The best possible 
connection that can be obtained is upon 
the water pipe. Do not rely solely upon a 
round clamp to hold your wire to the pipe. 
Carefully clean the surface of the water 
pipe, and then solder your ground wire to it, 


3, Solder All Connections Be- 
'* tween the Various Pieces of 
Your Apparatus. Soldering is necessary 
because it makes a continuous electrical 
connection throughout the net, and reduces 
its total resistance. Every joint is like 
little door, which, if not weather-stripped, 
will permit all sorta of drafts to filter 
through. If the connections of a radio set 
are not soldered, there will be, likewise, all 
kinds of little leakages, 


4, Handle Your Crystal with Care. 
* Do not, under any circumstances, take 
hold of it ‘with your hands. If you do, 
‘you will leave a film of grease on its surface 
which will prevent you from findin; 
sitive spot for reception. If it is necessary 
to move the erystal for any purpose, take 
hold of it with a pair of round-nosed ‘pliers 
or a pair of tweezers, 

Make sure that the crystal is securely 
fastened in its holder. Cover the holder 
and erystal with some moisture and dust- 
proof material. Do not forget that if you 
fare using galena as your crystal, the cat- 
‘whisker should only just touch the surface 
of the crystal. Under no circumstances 
should pressure be applied to it. ‘This is 
very important. The contact should never- 
theless be firm, so that slight vibrations 
‘will not jar it from its positic 

If possible, mount your erystal detector 
unit on a shock-absorbing device. Try 
heavy, resilient rubber, a firm rubber 
‘sponge, or even corrugated cardboard. 

‘Be sure that the movable parts of the 
crystal holder are making good electrical 
connection at all times. Most of the mov- 
able parts are made on the ball and socket 
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principle, and a loose connection there is a 
very common thing. If you are in doubt 
whether the arm that holds the eatwhisker 
affords a good electrical path, solder a 
Tight, flexible wire to it, and then solder the 
‘other end of the wire to the base of the 
holder, where the arm is fastened. It may 
not look nice, but it will materially inerease 
your enjoyment. Many times, when you 
are vainly searching for a sensitive spot on 
‘the erystal, investigation will show that 
‘your trouble lies in this movable arm. 

Ifyou are mechanically inclined, put two 
cerystal detector holders on a double throw 
‘switch, and connect them in such manner 
that you can instantly switch one of them 
‘out of the circuit, and switeh the other 
‘Thus, if you are in doubt about the quality 
of the erystal you happen to be using, you 
can quickly test its merits with the other 
crystal. 


Don't Bow Down in False Wor- 

* ship to Galena, The lead that 
galena enjoys over other crystals in the 
Tatter of sensitiveness in more than over- 
come by its susceptibility. to vibration, 
‘The slightest "jar will loosen its contact 
from the sensitive point, and a considerable 
portion of the concert may be lost entirely, 
while you are searching for another sen- 
sitive apot. 

Silicon, while not 40 sensitive, 
more rugged. The so-called 
tector, composed of two crystals making 
contact with each other, 


ay you, also, to try out carborundum. 
With this crystal the contacting arrange- 


ment ean be serewed tightly on the erystal, 

that even the heaviest vibration cannot 
shake it loose, However, in using ear- 
borundum, it is necessary to add a small 
potentiometer to your circuit, and use a 
dry cell, 60 that a low voltage ean be placed 


‘on the erystal, 
G, Treat Your Telephones with 
Consideration. Do not forget that 
the telephone is one of the moat delicate 
fand senaitive of all inventions. Ie will re- 
‘spond to currents which are far too small to 
‘uate other common apparatus, With a 
trystal detector you cannot get results from 
4 75-ohm telephone, such as is used by the 
telephone companies. Your telephones 
thould have a resistance of at Teast 1000 
ohms. But remember that the resistance 
ff a telephone is no guide to its sensitive: 
ness. In radio, telephones are rated by the 
direct current resistance of their colls for 
‘the sake of convenience only. In these 
‘telephones it is neceasary to have a large 
‘number of turns inthe eolls about the mag- 
neta, inorder that the feeble currents that 
‘pass through them may actuate the magnets: 
sufficiently to vibrate the diaphragms, and 
‘consequently it is essentially the number 
‘of turns and efficiency of the winding that 
determine the telephone’s efficiency. 


7, DoNot Overload Your Tuning 
* Circuit. Remember that in using 
a crystal detector your range is extremely 
mail, and consequently it behooves you to 
do everything possible to get the maximum 
results out of your set. If your aerial 
tuning inductance has a large number of 
turns, it will cut down the efficiency of 
your ‘receiver, unless in some way the 
Naead"” ends—or, in other words, the 
‘unused portion of the tuning coil—are 
short-circuited. 

T find that a great many radio fans 
{think a loading coil added to their tuning 
induetance will, in some mysterious man- 
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A WRENCH with parate! jave that & 
instantly self-adjustable to the 

fof the work has been brought 0 
tool manufacturer in Baraboo, Wis. 
wrench is made in 10 
Gifferent sizes to accom- 
modate work up to 4 
inches in diameter. The 
principal feature of the 
tool is a fulerum 
‘that insures a powerful 
‘trip by causing the force 
of the lever to be exerted 
clone to the load. 

‘To use the wrench, the 
handlesare spread apart and 
the jaws slipped over th 
work. As the handles are 
brought together, the ful- 
‘erum slides toward the work 
until the jaws are paralle! 
By providing this unusual! 
Jong leverage, the work once 
gripped is held tight until 
released. 


‘A flattened surface on the 
back of the wrench serves as 
8 convenient hammer and 
fone of the handles is sharp- 
‘ened to form a screwdriver. 


ner, increase their range. This is an un- 
founded assumption. Loading the in- 
ductance of a receiving set merely helps 
it reach longer wave lengths than those 
for which it was originally designed. 
A loading inductance, when left in the 
circuit while the circuit is being used for 
short wave reception, detracts from the 
normal efficiency of the set. 


8, Don’t Commit Assault upon 
* the Circuit with Fixed Con- 
densers. The only place for a fixed con- 
denser is in shunt across the ends of the tel- 
‘ephone cord lugs. ‘There it forms a by-pass 
for the high-frequency currents which man- 
‘age to eacape past the erystal, and helps to 
clear up the signals in the circuit. Do not 
forget that all inductances in the form of 
coils have distributed capacity in their 
windings, and unless you place a variable 
condenser in the oscillating circuits, you 
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This Self-Fitting Wrench Can’t Slip 
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‘will not be improving your results to any 
appreciable extent, Capacity is very 

ing currents, but it 
need. 

Quite a number of radio fans who have 
been in trouble with crystal sets have sent 
me their wiring diagrams, and in many 
cases I have observed that they have 
placed a fixed condenser in series with their 
crystal detector and the telephones, This 
reduces the efficiency of the cireui 


Q, Let Your Radio Waves Travel 

* Only the Straight and Narrow 
Path. This commandment is Inid down 
particularly for thote fans who construct 
their own receivers. Do not place your 
telephones in shunt across the crystal, 
The only place for the telephones fs in 
series with the crystal and the return lead 
to the tuner, 


10, LearnHow toUseYourTuner 
ly. Remember that the 


‘whieh it will not entirely eliminate, but will 
materially reduce. 
By a “double cireuit tuner” I refer to a 


loose coupler, or variocoupler. With euch 
‘a circuit there are three tuning elements, 
and the best results are obtained when all 
three are properly adjusted. First, there is 
the primary circuit, which consists of the 
primary winding of the coupler in series 
with the aerial and a variable condenser. 
Next, the secondary winding of the coupler, 
which should have a variable condenser 
shunted across it. And then the variation 
of the coupling between the primary and 
secondary coils of the coupler. 

If you use a variocoupler, do not expect 
it to function perfectly without a variable 
‘condenser across it. Remember that the 
‘windings cn the secondary of this instru- 
‘ment are not tapped in any way, and there- 
fore cannot be varied; consequently, the 
‘variable condenser is absolutely necessary, 
in order to tune up the secondary circuit 
into resonance with the incoming signal. 
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Tiny Trains Aid Engineers in Race with Flood 


RIP=RAP 


ACING against time in x long-odds 

‘attempt to complete a floating con 

crete dam across the Gila River i 
‘Arizona before floods set in, engineers of 
the United States Indian Bureau finished 
the work recently, just seven days before 
the torrents poured down the river bed. 
‘The dam, although of a type not previously 
tested, withstood the tremendous pressure 
#0 muccoasfully that other floating dams 
probably will be erected where embedded 
‘dams are found unsuitable 

Usually, in preparing a dam site, excava- 
tions aro made to “hard pan;”” but probes 
at the Gila location failed to touch solid 
bottom, It was decided to design a dam 
made of concrete slabs resting on the fine- 
sand river bed with preeautions taken to 
prevent the underflow from lifting the dam 
fand earrying it away. This called for sbeet 
piling and an anchorage on the upstream 
ade and a long tapering apron on the down- 
stream side, 

"The dam, as finally completed, consist 
‘of a spillway 16 feet high and 400 fet long, 
with a concrete slab apron extending 213 
fect downstream. A cement fume 42 
{nehes in diameter passes through the spill 


pe as 
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way from one end to the other to supply a 


canal on one bank. Two rows of sheet 
Piling were driven into the subsoil under 
the fore part of the dam to check the under- 
flow. At the extreme lower end an area of 
tipcrap was laid to prevent undermining. 

‘That the construction of the dam was 
completed in the short time available before 
the foods came rushing down the river, 
‘was due to the ingenious system of tram- 
ways and dump cars devised by the en- 
fincers in charge. 

‘Two elevated railways carrying narrow 
azage tracks and in the form of narrow ovals 
were built out into the river, and a con- 
crete mixer was placed above the track at 
one end of each oval. Motive power was 
‘supplied by stripping down four small auto- 
mobiles and replacing their rims with 
fanged wheels 

‘When all was ready, each litte locomo- 
tive hooked on to a dump ear and drew it 

the spout of the conere 
where it received 
train then tray 


locomotives (inset) sped around oval tracks, built across the 


S Reticcchersing cotarete freee aalers 
hhigher up the river 


forme as the Hoods gathered 


surprising rate of speed to the hoppers down 
which the liquid concrete flowed to the slab 
forms, ‘The traina made a round trip 
every six minutes and although the load 
‘each trip was not extraordinary, the total 
quantity of concrete that was handled 
taxed the eapacity of the big mb 

With the completion of the canals fed by 
the water of the Gila dam, the Government 
hhas reclaimed 62,000 acres of land, 


Trout Guarded from Birds 
by Explosive Lantern 


| enor 
xe.0S10N)| Lyon 
CrUNDER 


ACETYLENE 
GENERATOR 


“THE manager of a trout farm, on the 
‘outakirte of Salt Lake City, formerly. 
lost many fish through depredations of 
herons and eranés, which made a practice 
‘of visiting his ponds during the night. 
Now the trout are protected by an 
explosive acetylene’ lantern that goes off 


in less than 15 cents a night. 
‘The larger vertical cylinder is the gen- 
erator, with a two-quart water tank at the 
top. ‘The carbide is placed in the lower 
chamber, where the slowly dripping water 
produces the gas. 

The smaller eylinder is the explosion 
chamber. A small pipe, with an air inlet 
to modify the density of the gas, connects 
the two. Another tube supplies a pilot 
light, which periodically fires the acetylene 
in the explosion chamber through a vent. 
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Booster Helps Locomotive Make Grades 


the wheel of the & 

the ongine cab and 

of the wl. At 

Working throurh ‘convert. tral 
driving wheel 


ECAUSE the advanced types of lo 
motives are approaching the weight 
limits of track and roadbeds, the use of 
the “booster” is becoming wide-spread 
"The booater is a supplementary driv 
Sng unit exerting its force on the 
trailers and utilizing them to aid the 
ive effort of the 1o 
he booster is a tworcylinder engine 
supported upon a cast steel bed plate, 
which alao forms the axle bearing and 
truck support, Weighing only 3600 
pounds, the booster is said to add from 


ght: Two platens 


inte 


25 to 40 per cent to the locomotive's 
pull. It is controlled by the standard 
throttle, and when the engine reaches 
road upeed is automatically disengaged. 


Battery Frozen in Block 
of Ice Is Unharmed 


FPROZEN inside 2 slid block of See, 
dry battery of new design recently drove 
fan automobile through the streets of Den: 
ver, Colo, for five days, Special plates, a 
special separator, and a secret formula for 
the electrolite are given by the inventors as 
the explanation of this unusual feat, 

Following the freezing test, the battery 
was completely discharged, and after a few 
‘momenta’ rest, was recharged again by the 
tise of the car's generator. 


ase Fania 


‘of battery to winter temperatures 


Pocket Adder Calculates 
in Millions 

UMS up to nine million dollars may be 

‘added on a new pocket calculator only 
five inches long, 334 inches wide and half 
an inch thiek, and selling for only two 
dollars. The miniature machine will add 
for subtract as conveniently as 
any of the larger machines. 

‘The calculator consists of nine 
rows of figures with a sliding slot 
beside each. To add, a stylus in- 
serted in the slot opposite the 
number, is pushed upward. The 
next number is trested in the 
‘same manner, except that in case 
the indicator opposite the number 
shows red, the stylus is pushed 
down instead of up. 


Micrometer Caliper Has 
Four Inch Variation 


BECAUSE of the increasing number of 
‘small pistons on automobiles, a new 
micrometer caliper that will take measure- 
ments from two to six inches has come into 
wide use. 

‘The four-inch variation is made possible 
by four interchangeable anvils furnished 


Ingrton ofthe 
erie! sours 
Se 

meno 


with each instrument. Bai 
{in place by a knurled nut. 
The shape of the micrometer frame 
adapts it to all kinds of work and makes 
the instrument an easy one to handle, 


anvil is held 


Six-in-One Auto Gage Worn 
Watch Charm 


UMEROUS Jobe around the autor 

N "mobile, such as setting valve tappeta, 
dietributing head paints and. spark pl 
taps, ns well to fitting piston head and 
Gctermining the correct thikmess of shi 
are simplited by a apecal 
recently pertectd, 

age conasts of six blades varyin 

in thicken rom 016 lach 0018 fn 
and arranged in a common holder 40 that 
fny of them may be used in combination to 
rmeaaure distances up to .0916 inches. An 
‘yelet punched in the holder permite the 


owner to wear it on a handy chain if 
desired. Although accurately ground to 
size, the gage is ruggedly made, 
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Designs Concrete Arches with Microscope 


Scientist Invents Method of Using Frail Paper Models to Test 
Strength of Complicated Bogie Structures 


JHE skyline of America 
would reveal many 
‘more attractive con [ 
crete structures if engineers, 
instead of adhering to the staid 
and limiting processes of math- 
ematical unalysis, would make 
wider use of a new mechanical 
method of studying concrete 
buildings, aceording to Pro 
fessor G. E. Beggs, of Prince 
iniversity. Professor 
tatement is based on 
results of tests obtained with a 
simple apparatus of his own 
invention in which he uses 
‘models of structures of which 
the theoretical characteristics 
were already known. 


Paper Model Structures 


‘The layman can hardly ap- 
preciate the immense amount 
‘of careful computation that 
in required from the de 
signing engineer for even the 
simplest of concrete arches. 
Recognising this drawback in 
solving so-called “indetermin- 
atentructures,” Profesor Begus 
has worked out a method of 
microscopical measurements, 
employing celluloid or paper 
modela that duplicate per- 
fectly the behavior of actual 
structures. 


‘The dovice is based on the 
action of a lever suspended at 
a point other than the center 
and weighted with a known 
weight at one end. By measur- 
ing the distance that the weighted end goes 
down and the corresponding distance that 
the free end moves up, itis possible to find 
the exact weight that must be added to the 
free end to balance the lever. 


How the Model Is Set Up 


When the characteristics of a compli- 
cated atructure are to be determined, Pro- 
feasor Beggs cuts a small model from cellu- 
loid or paper, with thickness and length 
carefully proportioned to the original 
‘This model, supported by bearing balls, is 
placed on a flat drawingboard, Various 
attachments are added to the model, de- 
pending on the type of structure and on the 
data desired. In the case of a single arch 
where the designers wish to know about 
the strains at one end of the arch when 
different types of loads are applied, the 
other end is fastened to the drawingboard, 
just as it would be if the arch were sup- 
ported on its abutment. At the free end, a 
‘small device called a “deformeter gage” is 
fastened. 

‘The deformeter gage consists of two 
parallel metal bars four inches long and 4 
inch wide, arranged so that one is fastened 
to the drawingboard by steel pins and the 
other allowed to move freely. The end of 
the model structure is fastened rigidly to 
the movable member. At each side of the 
center line of the two bars a V-shaped cut 
receives age plugs. There are five sets of 
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these gages. ‘Two sets, con- 
sisting of short rods arranged 
in pairs of two different sizes, 
are for measurement of thrust, 
which is the force with which 
the bottom end of a structure 
presses against the abutment 
‘orfoundation. ‘The third set is 
made up of two rods of differ- 
ent sizes and is used to measure 
the “moment,” the term em- 
played by engineers to describe 
the tendency of the structure 
to bend, due to a force applied 
somewhere along its length, 


Microscope Measurements 


‘The final set of gage plugs is 
for shear stresses. If one end 
‘of the footing is held rigidly 
and a load applied to. the 
structure, there ls a tendency 
‘of the member to slide off 
horizontally. This is called 
“shear.” The shear gages are 
rectangular rods that fit into 
the V groove in the bars. 

‘After this deformeter gage 
fs in place, the micrometer 
microscope is set up over the 
point on which the load is to be 
applied. ‘The field of the mi- 
erencope i turned 9 that the 
eros lines on the field agree 
with the direction of the lond- 

fing. ‘Then, to mea- 
ssure the thrust, th 
normal plugs. that 
tin the gago 
uring the setting 
moved and the at 
moved and the se 
jakovedinere™ — of large plugs sub- 
Thrusts stituted, "The point 
ects ‘on which the micro- 
oe ate scope was originally 
trained is found to 
have moved. The 
new point is noted, 
‘Then the plugs are 
removed and” the 
tale set iy aube 
stituted. Further 
When, defection examination reveals 
fed'to'one another “movement 
‘the second of the load point. 
avgh,s,movement Sincethe microscope 
stigeethan baller used by” Professor 
The top Beggs reads to 
416,000 of an inch, 
these movements 
canbe read accu 
rately. 

‘The computations that follow are simple. 
‘The dimensions af the plug gages are 
selected s0 that the movement caused by 
their insertion is of a known amount, 
Combining this figure with that obtained 
from the microscope reading, the result is a 
ratio determining the pressure on the foot 
of the arch, caused by one pound of load 
applied at the top. 

‘The total pressure at, the footing of the 
arch'is then computed by multiplying this 
ratio by the total load that the arch should 
be designed to withstand. 
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», A Page of Novel Photographs from 9 
the News of the Month ‘ 


An Acromobile Paria Rosd 


Fifty miles an 
fs speed of the pro: 


Compressed sir tacts are reptac: 
ing the hand mallet 


This Colorado naturalist displays two eagine and air compressar in the 
‘possessions—a studio. "Not only greater ‘This allstecl spisal slide, with two 
‘skin and old overalls ith wasp nest but finer work is possible wit complete tums, and a sliding distance 
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Steel Patches Mend 
Rusted Pipe Line 


A'TCHES of steel plate, applied like 

plasters to weak spots and securely 
‘welded in place, recently effected repairs to 
‘4 8000-foot water pipe line in Honduras, 
South Ameriea, saving the cost of rebuild- 
ing the entire line. 

‘This 22-inch pipe line, which supplies the 
jundalupe plant of the Honduras Rosario 
ilver Mining Company, had been in ser- 
vice for many years. During that time 
most of it had lain on top of the ground, 
and was badly corroded. Examining the 
tections previous to the start of the work, 
the engineers discovered places where the 
shect steel had been rusted to the thinness 
of ordinary paper. 

‘The line was constructed of one hundred 


‘A section of corroded _ pi 
sihmseroun steal patches wsided 
the portable 


‘weakness of the riveted joints, while the 


80-foot sections riveted together in 90-foot 
lengths, equipped at the ends with con 
necting flanges. Removal of the corroded 
sections was not advisable because of the 


rugged nature of the country made trans- 
portation of new pipes for replacement ah 
‘extremely expensive undertaking, It was 
finally decided to make repairs by the use of 


portable electrical are welding outfits 
manned by native workmen, 


Paiching Saves Expense 


“ist, the pipe line was disconnected at 
ever. third joint, 20 as. to. leave 90-fo0t 
sections of continuous pipe in each piece. 
‘These sections could be easily turned around 
an the tiers on which they’ were originally 
stalled, Enginoers examined every inch of the 
pipe and marked the weak pots. ‘Then ateach 
‘weak spot a piece af steel plate of the proper 
tise was formed to cover the marked area, 
‘Around the edge of this plate the welders de 
posited a fillet of metal, producing a tight, 
tough joint. 

‘After the work was completed, the pipe line 
was tested with double pressure. Only a few 
leaks appeared, and these were promptly 
closed with blows of a ealking hammer. It in 
‘estimated that the repaira were made at one 
tenth the cost of replacing the entire li 
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Talking Machine Phones Height of ae in Reservoir 


BY, COMBINING the telephone and 
phonograph, an English firm has per- 
fected a novel device that automatically 
announces in either words or code signals 
the height of water in a distant pond or 
reservol 

"The recorder can be “run up" or switched 


circuit when information about the height 


fof water is sought. As installed, the 
new device consists’ of a phonograph 
mechanism with a phone transmitter sub- 
stituted for the An electric 
relay, 
acting through levers, stops and starts the 
‘machine and lifts the needle from the record. 


Float Controls Recording Needle 


‘The recording disk contains 200 concen- 
trie grooves, each groove a vocal record of a 
certain height of the water. By-the move- 
‘ment of a float that rests on the water, the 
‘tone arm, sound box, and recording needle 
‘are moved laterally into position with the 
disk in such 2 way as to give the correct 
reading when the needle is brought into 
contact with the disk. 

To effect this contact, the sound box, 
with needle, is automatically lowered when 
‘the disk mechanism is in rotation, and 
raised again above the disk when the 
mechanism stops. 


‘The instrument is connected in the usual 
way with the nearest telephone exchange, 
and is given a regular subscriber's number. 
‘When the inquirer seeks information about 
the height of the water, he asks Central for 


ay) 


T'phonograph record that tele 
‘phones the water level 


this number. As soon as the instrument 
Phone rings, the needle immediately drops 
to the record, which males three revolt- 
tons, and a voice announces over the tele- 
hone line the exact height of the water. 
‘The short “speeches” on the record range 
from “empty” to “one, double nought,” 
enunciating each digit of a figure, such as 
“seven two” and “seven two half.” The 
rere ringing af the phone sets the mechan- 
fim in operation, delivers the spoken in- 
formation, and closes the recorder. 

Tn the code signal type of mechanism the 
grooves on the record contain various con- 
binations of dots to represent the changing 
height of the water. 
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Office Safes Survive Terrific Roasting in Test Oven 


Novel Theater Audience Sees Undamaged Papers Removed from 
Improved Steel Cabinets After Dramatic Ordeal of Fire 


IVE hundred sales- 

men, their eyes 

focused on one 
point, gaze with eager 
Interest and suppressed 
excitement as a white 
hot steel safe, weighing 
halt a Con, is drawn from 
1 roaring inferno of fire 
and quiekly swung three 
stories in the air. They 
hold their breaths during 
the short interval 
which the craneman 
fathers his strength for 
4% powerful jerk at the 
Telease rope. Dropping 
like a fiery meteor with 
trail of scintillating 
sparks, the ‘safe turns 
‘over slightly in its flight 
fand crashes, corner first, 
on a pile” of broken 
Beit, Two laborers 
rush in with a streami 
fone and play it on the 
‘mass of hot steel, envel- 
oping it ina haze of 
hasing. vapor. 


Heat and Fall Leave 
Safe Intact 


Soon the clouds of 
steam thin and opera 
tors equipped with as- 
Deatow 
the safe 
door. The theoretical 
conflagration is over and 
ibjeetion 
‘weldom attained 
in ordinary fires, com- 
bined with a fall such as 
might ‘conceivably’ take 
place when floors col- 
apse during the height 
of a devastating fire, is 
eon to be atill intact, 
with its contents of 
inflammable paper 
showing no signs of 
the fire it has been 
through, 

Such is the spectacular 
demonstration staged 
periodically for visiting 
salesmen and executives 
by a progressive manu- 
facturer ofa fire resistive 
‘safe, So valuable have 
these tests become that 
special laboratory has 
been built in Marietta, 
Ohio, where new models 
of safes are subjected to 
similar rigid experi- 
‘ments. Equipment has 
‘been added by purchase 
or by invention that will 
simulate every known 
condition that safes 
‘must withstand in actual 
confiagrations, 

Tt was a Methodist 
minister who, some 15 
‘years ago, conceived the 


Skyscraper fire—instantly raised a 
question among engineers as to the 
safety of huge modern ofice 

herto, supposed to be com 


‘building is proof against the ravages | {mt 


dea that a safe might 
be constructed that 
‘would be not only lighter 
in weight and. greater 
in capacity than the old 
style iron safes then 
commonly in use, but 
also absolutely proof 
against destruction by 
fire. This man realized, 
as many others never 
hhave, that the contents 
fa building are not in- 
cluded when the term 
“fireproof” is applied to 
a structure. For while 
fabricating materials 
such as concrete and 
steel, with which a build- 
ing is erected, may be 
roof against’ fire, the 
furnishings and equip- 
ment of buildings are 
usually of the most in- 
flammable nature, 


Parson's Idea Is 
Successful 
After wide research 
and experimentation the 
Methodist minister com 
pleted a safe that under 
test proved. to. be-all 
he hoped. But 
ier'The | though convinced him- 


fireproofing of vital records, there. | self, he found that salea- 
fore, becomes of importance, and the | men and prospective 
‘reason is seen forthe seemingly elabo- | purchasers atill retained 


fate teats administered by an Ameri; | measure of doubt that 
CMa eee ‘those light weight safes 
Products. The spectacular tests are | could do all. that he 


aimed. So the teating 
laboratory and the spec- 
tacular tests were called 


into existence. 

Previously safes had 
been tested by placing them in wooden 
hhuts and igniting the huts, but such 
tests were not exact imitations of condi- 
tions encountered in real fires. Test con- 
ditions could never be duplicated; results 
varied with the wind, and there was no 
way of surrounding the safe with burn- 
ing gases, 


Details of the Test 


‘The most important apparatus at the 
present testing laboratory ia a huge oven 
that can be heated to temperatures as high 
as 2000° F. by burners supplied with a 
special grade of high temperature gas de- 
ivered through a six-inch main, Air 
blowers supply the air for proper combus- 
tion of the gas. 

‘After the safe to be tested is stuffed with 
ooks and loose papers in simulation of 
the customary office safe, several sensitive 
thermometers, called “thermocouples,” are 
placed at selected locations inside the safe 
land outside in the oven. ‘The safe is then 
locked, the oven door closed, and the 
‘burners are lighted. 

At the end of five minutes the thermo 
couples register a temperature of 1100 
degrees; five minutes more and the heat 
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hhas increased to 1400 degrees; at 
tthe end of 30 minutes the heat 
within the oven stands at 1650 
degrees; and finally, after two 
hours, a top temperature of 1950 
degrees is recorded. 

‘Through mica peepholes in the 
oven side, the safe appears as a 
mass of flaming red steel with 
burning gas enveloping it from 
top to bottom. Ina near-by room 
‘observers watch the thermocouple 
readings and maintain the best 
at the predetermined temperature 
by signaling the oven operators 
through a system of colored lights. 

After the completion of the 
heat teste, the enfe is withdrawn 
from the oven, A erane hooks it, 


then lifts it 40 feet in the air. 
It is released and dropped on a 


‘stave 
TORPERATUAS (nC 
AN, OUISIDE SATE 
FuRce 


2h; 


Rods containing thermometers 
fre placed around the safe to 
indicate the oven heat 


pile of broken bricks, Following this 
crashing fall, the safe is returned to the 
‘oven for a second period under high tem- 
peratures, This reheating is supposed to 
{imitate the roasting undergone by the safe 
‘after it has fallen through a collapsed floor 
{into a mass of burning debris. After an 
hour the safe is again withdrawn from the 
oven and cooled by streams of water. 

‘Not all the safes are tested in the pres- 
‘ance of thrilled audiences. The stall at 
the laboratory is constantly at work on 


routine tests, the results of which will 
tend to improve the quality of the product, 
Every 60 days a number of safes of ali 
sizes are taken at random from stock and 
subjected to the most strenuous tests. 
‘The rating is based on an arbitrary 
standard selected after an experiment con- 
dueted by M. L. Carr, director of the lab- 
oratory. Under his supervision, sheaves of 
printed paper were placed in an oven 
slowly roasted. As the temperature 
creased, the condition of the paper was 


noted through the glass front of the oven, 
At 500 degrees the paper had charred to a 
point where the writing and printing were 
illegible. Three hundred degrees was there- 
fore selected ax the limiting temperature 
that should be permitted in a safe. 

Based on this standard, a safe that shows 
‘an inside temperature of 300 degrees after 
‘exposure for two hours to an oven temper 
ture of 1950 dezrees, is classed an a two- 
hhour safe. A three-hour safe ean starid off 
‘the 900 degrees inside heat for three hours. 


Unusual Flying Boat Has Hull and Wings of Duralumin 


QU TSTANDING in its design because 
ofits light weight, casehardened metal 
body and the elevated position of its 
engine, the flying boat 
designed by Herr Dor- 
nier, Zeppelin designer, 
represents the latest a= 
‘water and air eraft. 
‘The specially prepared 
duralumin of which 
the hull of the boat is 
Dduilt, is processed to 
protect it against the 
corroding effects of salt 
water. ‘The engine is 
located high in front of 
the pilot, out of the 
ray of the salt water 
pray. 
‘The top wing is un- 
usually ‘thick—in fact, 
itis a modification of the 


Out of the 


Eight passensers, 
four on each side 
of the cabin, can 
be 


igh in ‘front 


popular cantilever wing form. It will be 


noted, however, that this heavy wing is 
rigidly supported by stout diagonal struts 


from the lower wing surface. ‘The lower 
wing acts like a huge fin, performing a 
double duty as a lifting surface, both in the 
water and in the air. 

‘The cabin of the plane 
offers comfortable ac- 
commodations for eight 
Passengers. ‘The pilot's 
cockpit is in the nose of 
the machine, 

‘The sturdy flying craft 
appears to be well 
lapted for eross coun- 
try aerial transportation 
service, using lakes and 
rivers as landing fields, 


Ir vou want to attract 
the birds, plant the right 
trees and shrubs, Red 
cedar, the native flower 
ing dogwood, and. Vir- 
ania creeper are best - 
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SING com 
pressed-air 
driven drills and 
extension rods, a 
light and power 
company in 
Brooklyn, 
hhas found it eco 
nomieal when in- 
stalling electric 
light supply lines 
tohoreholesfrom 
cellar to atreet 
rather than to dig 
trenches as is us- 
ually done. Dis- 
tances up to 40 
feet have been 
‘successfully cov- 
ered by t 
method. 
‘The cellar wallis, 
first cut through 
with « chipping 
hammer. Then 
drill, such as 
fs used in coal 
mines, is inserted in the air hammer 
and the ground perforated for a dis- 
tance of 10 feet, which is the limiting 
length of the drill, For longer distances 
extension rods are added to the drill 
Compressed air is supplied by a gas 
‘engine driven air compressor, mounted 
ona trailer and drawn by the truck 
accompanying the working crew. 


Pipes Laid with ] Drills to Save Lawns ] 


Seventy-five per cent of the jobs can 
be handled in this way. The drills have 
‘been successful in pounding their way 
through all kinds of obstructions ¢x- 
cept round boulders. When these are 
encountered, a slight change in direction 
of the opening is usually effective in 
passing around the obstruction, ena- 
bling the drill to continue its work. 
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Dry Cell Swings Pendulum 
of “Never Wind” Clock 


“PUT out the clock, wind the eat, and 
come to bed” as a night-time admoni- 
tion may soon be scrapped by the per- 
fection of a clock that keeps step with the 
minutes month after month practically 
without attention. George 8. Tiffany, of 

summit, N. J., the inventor, calls it a 
‘never wind” clock, 

The principal parts of the timepiece are 
a sniall dry battery located in its base— 
renewed once a 
year—an electro- — 
magnet, and a 
torsional, pendu- 
lum. The dry 
cell takes the 
place of springs 
or weight, 

To start the 
lock, an initial 
impulse is given 
the pendulum 
with the hand, 
‘The movement 
‘of the pendulum 
opens and closes 


the circuit of the 
electromagnet, 

supplying th © 4 dey battery tal 
pendulum with here 
the impulses that 


‘swing it forward and backward. With exch 
of these movernents the wheel of the clock 
is moved a distance of one tooth. Since the 
pendulum does no direct mechanical work, 
the friction is reduced to a minimum. 
Except occasional regulation, the clock 
requires only a yearly renewal of battery. 


Vines Planted with Aid of Electric Drills 


Y THE use of an 
electric power 


drill, a Californian 


devised an ingeni- 
‘ous method of plant 
{ng his 200 acres in 
record time. 

From a near-by 
power line, an in- 
ulated cable long 


‘enough to reach 


every part of the 
planting area was 
extended by _per- 
misaion of the power 


drills, each fitted with a three-inch auger, 
were then connected with the portable 
cable. One man was detailed to look after 
the cable and another to operate the drill. 
A third placed the grape cuttings in the 


Six Shooter Is Combined 


' portable wire from a power line 
‘ooree oles’ for vo 


ie erape plants 
holes and tamped the earth around the 
roots. It was an instant’s work to drill a 
hole 14 inches deep, ready for the plan 

‘Not only was time saved in planting, 
but the cost was much reduced, 


with Flashlight 
BY COMBINING « faslight with a sx 


ahot revolver, S, P. Cottrell, of MYSTERI- 
Buffalo, N. Y., has produced a weapon OUS Leak- 
that is particularly valuable to night | age of secret in- 
‘watchmen. formation from 
‘The barrel of the gun is fastened to the | thestock exchange 
top of the flashlight tube, and the mag- | to curb brokers 
azine holding the six cartridges is within | was recently 


the tube. traced by an 
‘The gun is fired by standard trig- | officer of the San 
ter protruding through the bottom side of | Francisco detee- 
the flashlight. tive force to a 
‘The light may be used either separately | member of the 
or in combination with the weapon in | exchange who 
case of emengency. 


Pocket Radio Set Tips Off Stock Brokers 


carried a miniature radi 
mitter strapped around his w 

‘The batteries were carried like 
cartridges in a belt around the man’s 
waist, Also around his waist were 
‘many turns of insulated copper wire 
‘used for the aerial, 

‘Signals were sent by a muted 
buzzer operated by a miniature tele- 
graph key concealed in a side pocket, 
Code signals could always be caught 
by a supersensitive receiving set in 
the near-by broker's office. 


trans 
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Explorer Finds Strange Relics of Lost Race 


AT boulders of voleanie lava, mys 
terious caver and secret mounds, 


covered with 


pictorial inseriptions 
that may have been the work of America’s 
farliest inhabitants have heen discovered in 
@ deserted section of Owyhee County 
Idaho, by an exploring party led by Robert 

Limbert, of Boise 
Few of the symbols have been recognized 
by native Indians as those of their ancee 
tors, the notorious Shawnee tribe that 
roamed the Idaho plains before the white 
‘man eame from the East; but most of the 
writings from 


their appear 
‘ance and de- 
seription seem 
to ethnologists 
to be the work 
of natives hun- 
dreds and per 
haps thousands 
of years. ago. 
More than 


‘acres of rocks in 
thesage covered 
plain near the 

bd junction of Bat- 

[uwvacn “petit tle Creek and 
Deep Creek in 

Route followed by the | southwest Ias- 

y, ho are covered 

‘the spot near Battle | with hiero- 
Greek where the weit. | Fi thiog" 

ings were discovered | “Two distinct 

types of rock 

writings have 


been found. One is the ideograph or sign 
type, similar to those discovered on the 
ancient rocks of China; the other is the 
pietograph type, used extensively by the 
early Indian tribes of Ameria. 

Most of the writing has been done on 
fiat or sloping rocks, but in one place Mr. 
Limbert discovered’ an interesting varia 
tion, A lava cliff that formed the south 
‘wall of a grassy plain was covered for nearly 
half a mile with thousands of mysterious 
inscriptions. In many places the ideo- 
graphs had been overwritten with pieto- 
graphs. 

‘The mysterious mounds that were found 
near by may contain relies of inestimable 
value. These mounds, 20 in number and 
all pointing north and south, are from three 
to four feet wide and from two to three 
feet high. 

In the same vicinity are strange caves 
that have never been explored. On them 


‘while exploring a wild section of 
Tdaho, stumbled across the rock 
carvings that may be the key 
to the earliest American history 


fan ancient “follow the 


Usually a series of arrows terminates at one 
of the mounds or cave openings. 


openings through which a draft of air blew 
nitinually, suggesting a second opening 
at some other spot, On a cold day in 
winter the moisture in this steady blunt of 
alr condenses in feathery pulfe like n stoam 
. Tn some ef the smaller of these rock 
piles a quantity of doeayed grase matting 
was found, with reveral flint knives and 
crapers lying near by. At other places re 
maine of tribal campfires were fo 
Some of the collections of pletographle 
symbols have been shown to Mr. John E. 
Rees, whose associations with the Indian 
tribes of that section have continued for 
half a century, One of them, as trans- 
Inted by Mr. Rees, designated the grave of 
‘a favorite chieftain and described at length 
those feats of valor i 
be highly revered 
‘Are these symbolic records the work of a 
race of people who proceded the cliff 
Axtecs, and Incas of 


solved until the mounds are explored and 
the strange markings deciphered, 


‘The weight of seven. men 


DEMONSTRATE the strength 
of a new style cance built of veneer, 
it was subjected recently to a weight of 


added 
to ‘buckle this cance built of thin layers of veneer 


3420 pounds. The sag was only three- ~ 


to the ton load of heavy sand 


quarters inch, By making the veneer 
in long sheets, the cances are molded 
‘without joints below the waterline, ex- 
cept at the ends. 


To This Child Musical Sounds Have Cale 
a 


~ 


‘sion 
eaina 


A SCOTCH woman with 
‘abroad “burr” in her 
‘speech was reading a story 
not long ago, to little Edgar Curtis, age 
three years and seven months, the son of 
Professor and Mra. O. F. Curtis, of Cornell 
‘When the atory was ended, the 

child said to his moth 
“Do you know what color it is when she 

It’s black. 

rainbow brought keen delight 


to the boys 
“A gong, a gong!” he exclaimed. 
And so was revealed one of the most re- 
markable cases of “colored hearing” that 


Engine Winds Circus Tent on Spool 


“Edgar often goes to the plano, and to 


amuse himself, touches the keys and tells 

colors of the sounds,” ahe writes, 
“Middle C he calls red, and the tones just 
below, red or red purple. ‘The bass ‘looks’ 
black to him and the high tones wh 
Between middle C and the white tones he 
‘aces’ reddish and bluish ones. 

Edgar never of his own accord named 
tones yellow, green or gray; bu during 
some iater experiments when shown these 
colors he found tones for ther all. 


the drum. 
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Small Spring Hammer Tests 
Hardness of Metal 


MACHINE shops that, cannot afford 
the expense of a Brinell hardness teat~ 
ing machine may utilize an apparatus, said 
to be of equal accuracy, invented by Rich- 
ard Baumann, of Stuttgart, Germany, 
Which consists’ of two telescoping tubes. 
As the rear tube is pushed forward, a 
steel hammer in the interior is submitted 
to the thrust of a spring, and at the given 
tension, which can be adjusted by the 
operator, the hammer is disengaged. Fly- 
ing forward, it strikes an anvil and thruste 
1 hardened steel ball into the material to 
be tested. 

‘The remainder of the test is the same as 
the Brinell process, The diameter of the 
imprint is gaged by a microscope, and the 
hardness and strength of the material aro 
derived by a formula. ‘The new tool ean 
be used both on amall and large pieces, 
and as it has two thrusting intensities, i 
may be used either on soft metal or steel. 
‘The friction of the moving hammer is 


negligible, since it moves on a very thin 
spindle 
‘The tool is so light and small that it 


can be used as a traveling outfit, or even 
be employed to test each piece individa- 
ally without removing it from the lathe, 


‘UGE, motor driven spools, on which circus 
among the most recent of the time saving de- 
by which eireus managements have de- 
veloped amazing speed in settling and “pulling 
up stakes ay stands, 
When the circus has completed its exhibi- 
on and before the last patron has left the 
grounds, the spool, motnted on a special wagon, 
is backed up to the big tent, and one end of the 
canvas attached to the spool, ‘The motor is 


and the canvas slowly wound around 


‘AE the next stopping place a team hooked to 


‘the canvas quickly unwinds the tent, 
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Working Single Handed under Water, Diver Mends 
Ship’s Bottom by Use of Pattern Patch 
Remarkable Repair Job Completed in a Week without Drydock 


hhad ripped a jagged hole in the bot- 

tom plates of the Japanese steamer 
‘Tamon Maru VIII as she was leaving the 
harbor of Neweastle, Australia, recently 
with a full cargo of phosphates, ingenious 
ship mechanics and intrepid divers, working 
continuously, had built a coffer dam 
around the break and applied a four-foot 
patch that failed to show a trace of 
leakage. 

‘The feat was exception 
ally remarkable for the fact 
that, since Newcastle has 
no drydock, it was neces- 
‘ary to survey the damage, 
‘make an exact pattern for 
the patch, and complete the 
repairs under water, while 
the big vessel floated be- 
sside her dock, The Tamon 
‘Maru VIII in 827 feet long, 
with a beam of 41 feet, 
‘and gross tonnage of 2977 
tons, 

‘All that had saved the 
‘vessel from sinking was her 
double bottom, as the colli- 
sion ripped a jagged hole in 
the outer shell. Before the 
work of patching the hole 
could be undertaken by a 
diver on the outaide and by 
men working between the 
alae and the outer bottoms, 

to clear 


Sin days after a submerged anchor 


holes through the undam- 
aged sections to receive 
studs for fastening the 
patch, and finally tapped 
‘and fitted seven-eighth-inch 
studs, about four inches 
apart. 

When all the studs were 
in place, the manholes were 
‘closed and a diver, descend- 


bythe diver's template, ready to. be 


patch plate, with holes drilled on centers determined 
Fartened om studs 


Tapped through the ship's bottom 


‘the hull, about four feet six inches on 
fa side, was first surrounded with a coffer 
dam, about six feet square, built of heavy 
timbers, By means of hook bolts, this 
dam was fastened to the bull by a diver. 
‘The space between false and outer bottoms 
‘was then pumped dry and an emergency 
entrance was eut from the tunnel through 
which the propeller shaft passes. 

‘All was now ready for the actual work 
of preparing the pateh. In eramped quar- 
ters between the floor of the hold and the 
‘outer plates, workmen removed the dam- 
‘aged portion of the plates, then drilled 


ing again below the ship's bottom, removed 
the coffer dam from the outside and pre- 
pared to measure the pateh. 

Tt was essential that the holes to be 
drilled around the edges of the patch should 
fit exactly over the studs protruding from 
the bottom of the hull. To this end, a 
template was prepared from rough mea- 
surements, with holes drilled sufficiently 
large to prevent any trouble for the diver 
in slipping the template over the studs. 

Having placed the template in position 
over the hole, the diver, with the aid of a 
special, compasslike clearance mut, de- 


To permit, repair work 
within the v 
Hioeded beitant an 


Sa then pumped dry 


scribed a circle on the tem- 
plate around. each 
from which the exact 
of each hole on ti 
patch was Inter determined. 
So. ruccesful. was this 
method that although the 
holes in the patch plate 
were drilled to a tight fit, 
the patch slipped over the 
pilot studs and the 84 re- 
maining studs without a 
hitch. ‘The diver tightened 
all the studs to the limit. 
‘Then, as water was pump- 
ed from the ballast tank, 
‘water pressure from below 
the hull forced: the plate 
closer to the ship's 
bottom, while the 
diver took up slack. 
‘To complete the 
work the plate on 
the inside wan cov 
ered with a four 
inch lyerof cement, 
producing a, patch 
0 strong that the ‘Tamon 
Maru VIII was given a 
bil of clearance from 
the ‘port officials. permit- 
ting it_ to proceed to any 
part of the world. 


Cross section of ship's stern, showing 
Saliset tank where workmen ‘made 
‘Fepairs, and protecting cotler dam 
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Radical New Shoe with “Automatic Fit” Promises 
Us Relief from Common Foot Troubles 


Manufacturer's Scientific Shoes Based on Natural Foot Shape 


By Robert E. Martin 


HE neglected cause of a multitude 
of human ills—hadly fitting shoes, 
which statistics show are worn by: 

from 70 to 90 per cent of our male popula- 

tion, and which, science has lately proved, 
produce serious bodily disorders and actu- 
ally gravely impair many a man's ea 

power—may be remedied by a radical 
change in shoe design now being developed 

in Rochester, N. Y. 

After more than half a century in which 
machine-made shoes have been the stand- 
ard American footwear, designed rather for 
appearance and economy than health and 
comfort, Oliver E. De Ridder, viee presi- 

(oe manufacturing plant, 
style of last that inges 
pts the inner sole of the shoe to 
the delicate contour and structure of the 
human foot. Mr. De Ridder made thou- 
sands of molds and measurements of feet 
during seven years of research work, before 
the new, specially shaped lasts were per- 
fected. 


What's Wrong with Modern Shoes? 


‘That modern shoes, manufnctured in 
quantity, and so designed ax to crush the 
wearer's delicately curved sole against a 
flat surface, are really the fundamental 
‘cause of innumerable foot troubles, was the 
theory from which Mr. De Ridder started, 
“All modern shoemaking machinery,” he 
says, "is standardized and designed to the 
‘use of a last which is flat-aoled. It does not 
attempt to fit lateral arches, and ite heel 
tread ig flat, oF nearly flat. Tt is designed 
ner soles that are practically 
‘The channeling and welting mi 


Above: How 


arches 


badly 
fitting shoes 


A Rebel Shoemaker’ 
Message for You 


Oliver E. De Ridder 


land general manager of the factory in 
‘which he learned hls trade, 

To avoid now some of the serious foot 
troubles that Mr. De Ridder hopes 
‘new aystem of manufacture will ultimate 
Correct, experts aay that you should inait 
more strenuously than most people do on 
correctly fitting shoes; that’ you must 
lavoid expecially shoes that are too shorts 
that you must not lace Your shoct too 
ghtly: and that you should give your 
fect variety, changing frequently from one 
pair of shoes to another, and to comfort: 
Able slippers at home, 


Fitting Shoeleather to the Normal Foot 


are, every one of them, operated 


fully eurved foot against a flat 
‘as senseless as the custom of 

it board to an Indian baby's 
the inventor. "It has no justi- 


foot, which has three welght- 
ts, and four important lateral 
I arches. Open and close 
your hand, and you will ee the joints move 
{rom one position to another. ‘There is a 
Jimilar motion of the joints of the feet in 
walking. Indeed, the most beautiful 
mechanical devices and engineering struc- 
res are found in the foot, yet with the 
vttom last now used we force these 

ots down fipon a flat aurface and depress 
the arches. ‘The flat-bottom 

last is an anachronism, prob- 
ably responsible for 90 per cent 
fof the troubles which wearers 
‘of modern shoes experience.” 
‘The extent of these troubles 
is made apparent by the army's 
wartime experience. When the 
draft took able-bodied men of 
all classes to army. training 
‘camps, an_ official inspection 
revealed that as many a8 231 
‘men of every thousand from 
the northwestern states and 
California were afflicted with 


oe 


yh 
p  MCentuny? Ps 
Mes - 


Teutonic 
Early AD- 


flat foot, while among men from the rest of ‘The mold in the tread of 
the country outside of the South the ratio this new shoe may be com- 
ranged from 80 to 144 in every thousand. pared with the impression 
On the other hand, among men from seven left by your bare foot in the 
Southern states, the ratio was only from pliable, moist sand at the 
41 to 79 a thousand. The astonishing com- seashore. The inner sole is 
parative freedom from foot defects of molded by steel dies, under 
Southern army recruits was attributed by high pressure, to these con- 
‘medical experts to the more common tours of the foot, and the 
practice in Southern rural regions of going shoe is built on a last thus 
barefoot during early years of life—appar- molded. 
tently strong testimony to the evil effects ‘The great advantage 
‘of modern shoes. claimed for shoes built upon 

‘The draft figures further revealed that the new dies and lasts is 
from 70 to 94 per cent of all enlisted men that the depressions in the 
wore shoes that were from one half to sole that receive the weight 
834 sizes too short! In fact, next to the bearing points of the fcot, 
‘stomach, physicians declare that thefeet are the inner and outer ball on 
‘the most abused part of the human anat- 
omy, and the foregoing figures show that 
‘men'are as guilty as women in this disre- 
‘gard cf sensible hygiene. 

Recent recognition of the serious conse- 
quences to general h from foot 


What you sce in one of the new X-ray machines, 

snow increasingly familiar in many shoe shops. The 

formal position of bones and joint is shown in the 

‘upper Xray inset, while the lower inset shows their 

‘compression by a new shoe that is both too ahort 
‘and too tight for its wearer 


troubles has resulted in a 
national eampaign for better~ 


The Old Way and the New titers thu mtatareal sel with the upper on special dex 
se sage grain! arch and the heel, hold the — signed lasts, which also reflect the contours 
tetmisety adereeaae afta boton of the at tnds ete? 
ia tame! tod Seek: Ser emopeton We pated bntwets a 
See Ne et et Mes mail peer Mal ae me coe 
The onde iz The ene sole thon Poet nde re 
Selmariy ted Wh Bind! nny to That te Cane fag Al te 
Se cece areas (apes teeny hs eee wet oer iat 
i iner'do's Savers nati cle Pott oafovay it 
Seon suatniand ‘ucaien hesstions tal mes 
strains the muscles of the the outer surface of the sole is like that of 
ee ror 


cular fatigue which is com- Mr. De Ridder’s effort, to sum it up, has 
municated to the entire been to design a shoe that will give the 
body. same foot comfort from the start that an 


In making these shoes the old shoe does, without detracting from ita 
molded inner soles are es outward appearance, 


How Flat Soles and Tight Laces Ruin Our Feet 


N THE normal human foot the arch At the same time, 

may be compared with a resilient compression of the 
bbow, which bends under the weight of our joints azainst_ the 
bodies as we walk and gives the “spring” flat sole often 


to our step. 5 aes unions and | 
cago, Il, by medical authorities, who assert ‘The accompanying X-ray diagram illus other foot trou! | 
that’ badly’ fitting shoes must ultimately || trates the foot's bowtike stracture, and 
succumb to the sume fate as tight corsets. || shows how. in s tightly, laced. 5 feting 
Now the claim is advanced on behalf of || Shes. Uw Semen Ae ight lacing XN 
the new shoe design invented by Mr. || jg'the'dicction ot the aevow causes the 
De Ridder that a bad fit will be impossible, || arch to lone its natural, bowie resliency. 
since the inner sole in this shoe bears certain || ‘The muscles that should pull back toto 
Dronounced indentations that fit precisely |} shape at cach step are strained. and 
‘the weight-bearing surfaces of the soles of finally grow flabby. 
the normal human foct, as determined after Tiees en nevis Seiile Bows, <n 
seven years of resestch in the making of an gory a ncaa 


uncounted number of molds and measure- || © satice Bed. 
ments, 
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Automatic Hitch for 
Tractor Trailer 


PECIAL automatic hitching attach 
‘mente for the tractor trailer, whic 
transfer the dead weight of the trailer from 
‘the drawbar to the spring suspended plat- 
form of the tractor, have been incorporated 
in anew type of trailmobile. 

By means of a long tongue that slides 
cover the platform of the tractor, 30 per 
ceent of the trailer load is pivoted directly 
over the tractor wheels where the traction 
Ss greatest, 

Chain controls permit the tractor driver, 
from his position in the seat, to drop 
the trailer. First, the prop that sup- 
Forts the trailer when idle is lowered. 
‘Afterward a pin ia pulled from the drawbar 
post and the eyelet of the bar lifted over the 
post. The tongue of the trailer slides down 
fan inclined skid from the tractor platform. 

In hitehing the trailer, the driver uses 
the chain to guide the eye over the pin. 


Popular Science Monthly 


meansof the chain 


A, QUUE pencil that leaves a dot of 
mucilage wherever it is pressed 
upon the paper is the latest invention 
to replace the pastepot. The device is 
fac 

ti 


lee 
until the’ pencil is held vertically and 
pressed upon the paper, 

‘The barrel of the pencil is filled with 
mucilage by slipping off the valve head, 
just asa bottle stopper is removed. 


Glue Pencil Replaces Paste-Pot 


Rubber and Auto Fuel 
from Corn Cobs 


PROM the lowly com cob itis now pos. 
sible to produce low priced substitutes 
for hard rubber and aynthetic resin prod- 
ucts, thanks to research work by chemists 
of the Department of Agriculture. These 
chemists announce that a new motor fuel 
supply may also result 

‘These achievements, itis said, have been 
‘attained through the perfection of methods 
for producing from corn cobs a chemical 
compound known as furfural. ‘The com 
pound is made in a pressure cooker. 
Furfural, blowing off with the steam, passes 
‘through @ condenser and is separated from 
the water by distillation, 


New Machine Cuts and Folds 400,000 Boxes an Hour 


W'TH orders for folding ores being 
placed by the 100,000,000, and with 
000,000 ei 


fone plant alone producing 
the latest 


arette cartona every day, 


development in automatic machinery for 
making folding boxes, eapable of turning 
‘out 400,000 unite an hour, has difficulty in 
Keeping pace with the publie demand for 


package goods, 


SHEETS cut 
‘AND CREASED 


In the latest cutting and folding press 
theTeardboard for boxes is first printed or 
Lithographed on large sized sheets, often in 
ssix colors. As many as 300 complete pat- 
terns may be laid out on a single sheet of 
‘stock, and all of these are cut out simul- 
taneously by # manifold cutting die. 

‘To prepare the boxes for folding, another 
set of knives placed in the same die scores 
‘the creases. The difference in depth of 
cut between a cutting and a creasing die 
fs only 0.005 of an inch. The diemaker 
cuts standard rules to the different lengths 
required for each die, and assembles them 
in a form as a printer assembles type, 
‘using blocks of cherry wood to fill in the 
blank spaces. 

‘After the cutting form, or “chase” is 
bolted to the flat bed of the box making 
machine, a cylinder that rotates just above 


fs prepared as a 
@ sheet of boxboard around the cylinder 
fand cutting out a little strip of this paper 
‘over every creasing rule on the flat die. 
‘When the press is in operation, the creasing 
rules force the stock into these crevices, 
and make creases for folding, while the 
Jonger rules cut a little deeper and sever 
the stock into blanks for the boxes. ‘The 
average speed of a press in 1500 full size 
theets an hour. 

The separate blanks are then fed auto- 
matically into a gluing machine, throu 
which they pass at high speed. ‘Here th 
inside edges of each blank are given a coat 
of hot glue, then steel rollers fold the blanks 
along the’ creased lines with sufficient 
pressure to glue the box tightly together. 
‘The finished boxes are then tied into piles 
of 100 on an automatic bundling machine, 


Snakes Kill Few Persons 
in the United States 


JEATH from snake bites in the United 

States is comparatively rare, although 
the average mortality from venomous 
snakes is more than 10 per cent. of the 
persons bitten, according to figures com- 
piled by the Biological Survey of the De- 
partment of Agriculture. 

‘The reason for this is that relatively few 
persons encounter or are bitten by the 
Gangerous species. ‘The most venomous of 
‘American snakes live in sparsely settled 
districts. 
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Whole Community Joins in Nebraska Coyote Hunt 


59 
the cayotes. One rider, failing to 

p the animal he was chasing, caught up 

the elusive creature, and’ grasped it 
by the tail, later riding around the ring 
proudly displaying the snarling beast be- 
fore killing it. 

Finally the thousands of closely packed 
foot hunters impatiently broke from the 
lines, firing at the animals whenever 
chance offered, When the closing signal 
was blown, « counting showed nine dead 
coyotes pelts were auction 


nm, women and 
11 Nebraska 
of «hollow 


B thousand 
children, distribu 
e in the for 


ch 
toward the center, guided 
and the tun begins 

Rabbits, scared from their burrows, 
scurry helter-skelter, pursued by the patter 
of rifle bullets. Grouse, frightened 
cornfields, fly up over the inclosing lines, 
‘some of them to be dropped by crack shots, 
‘Other small animals and birds scamper and 
flutter to shelter, 


Thousands Participate in the Hunt 


‘The great community coyote hunt of 
Holstein, Neb.—the big event of the year— 
ison, And itis a community affair indeed, 
Long before the day is set, “Are you going 
‘to the wolf hunt?” in the one important 
topic of conversation in Nebraska counties 
within traveling distance of Holstein; and 
when the big day comes, hundreds of farm- 
cera with their families arrive in wagons, on 
horseback and in automobiles. 

Although coyotes, the thieving wolves 
of the prairies, are the main objects of the 
‘hunt, any wild ereature that runs or flies is 
a legitimate target. 


ptains: 


‘auped nthe most recent hunt 


ior 
cht 


“Coyote! 
passes down 
Tin 


hills, and canyons are 
rapidly combed. The 
captains ride up and down the lines, closing 
lunwatehed gaps through which a coyote 
might escape. 

Yet in spite of these precautions, during 
the last hunt three broke through the trap 
to freedom. One of them, creeping over a 
knoll, apparently hoping to escape the ad- 
vaneing line, which he could see from 
either aide, crouched low in the grass until 
the tread of the feet was almost on him. 
‘Then watching his chance, he picked an 
‘opening and leaped for it. The surprised 
‘hunters missed shot after shot, and the 
frenzied animal, traveling at a ‘pace that 
probably broke the record in coyote annals, 
actually distanced the gun shots and made 
himself safe. 

‘A flag tower in the basin of « ring of hills 
was the objective of the closing lines. But 
instead of closing up at once and despatch- 
ing the corraled wolves, the hunters halted 
a few hundred yards away while horsemen 
entered in a futile but exciting attempt to 


| Huge Hillside Sign Built of Old Boxes 


ON A steer hillside in the muburbs of 
‘2 southern California city is a huge 
outdoor advertising signboard. consisting 
fof but one word —"Lots'”—in white letters 
75 feet high and a maxiowsmn width of 20 
fect. The sign can be seen and read for 
two miles along a much traveled. boule 
vard. From a distance it appears as if 
Were built of concrete, but— 


LOSE inspection 
Teveals that the 
builder saved 
money by forming 
cade and ends of 
packing box lumber 
Eito letters. and 
painting them 


Fire Blasts Kill Weeds 
in City Parkway 
FIREBLASTING in now being used to 
destroy weeds along the parkways of 


Alhambra, Calif. The city has equipped 
‘4 wagon with a combination pressure tank, 


Blasts of flame from a mixture of kero 
‘sone and air, sear the weeds 


‘a kerosene reservoir, and a small gasoline 
‘engine to drive a centrifugal blower. 

From the tanks the mixture of vaporized 
kerosene and compressed air is delivered 
through hoses ending in long metal nozzles 
improvised from 11-inch pipe. ‘The blast 
of flame is so hot that weeds are consumed 
in an instant. Two men with this appa- 
ratus can destroy as many weeds in an 
hour as they could dig in a day. 


Popular Science Monthly 


— Reveals Winning Horse when Judges Fail 


HORSE races “won by « nose” are too 
close for the human eye to judge cor- 


rectly, say experts. For this te 
European race tracks are adopting a 
photographie method that not’ onl 
pictures infallibly the final result, but 


tlso preserves a vivid record of the 
thrilling progress of the leaders during 
the last six feet of a neck-and-neck 
Five individual cameras 
Jos2d in one box, with th 


rolled 
by ol 


Which Is the Winner? 


New X-Rays Discovered 


EASUREMENTS made in 12 
different. gases and vapors by 
Bureau of Standards reveal 
rays having wave lengths never before 
known. There has always existed a 
dark region between the waves of visi- 
ble light and those of the longest X- 
rays, butthis gap is now nearly closed. 
‘X-rays, light waves, and radio 
waves differ in their wave lengths. 
Radio waves are the longest, then 
follow light waves, which vary from 
the red end of the spectrum to the 
violet, and lastly the X-rays, the 


longest waves of which have been 
found to be only one billionth of a 
millimeter in length, millimeter be- 
ing about one twenty-fifth of an inch. 


‘ore accurately than could any bi 
yen above. the 
ea in 


of the type ilu ‘act 


: ‘black. boxes halfway up the 
judges" stand each containing a five leas camera 
‘Note in picture 
it left, that the second horse passed the winner an 


nnear the track open the camera shutters 
gressively. The result 


An ‘ultee 
jally fo 

scensary 
over a wide 
‘The plates are spe- 
cially selected for 
their extreme se 


apid 
the war, 
desinit 
eld, 


tiveness. With the 
combination of fast 
Jens and plate a 
shutter speed of 
1/1400 of a second is 
possible, 

An idea of the 
rapidity demanded 


fn the lenses in exaily 
understood from the 
fact that the dis- 
tance covered by 
each galloping horse 
between one pleture 
and the next is ape 
proximately 40 cen- 
timeters, or about 
16. Inches. five pio 
tures taken together repre- 
went a distance covered of 

ghtly over six feot six 


of use an a basis of 
fons it is eavential that 
plates. be developed 
within time alter 
1 Gish of the race. ApH 
paratus conveniently ar 
ranged accomplishes. this, 
In practice it wax found 
possible to have the five 
plates developed and en- 
larged tou 16 by 20 sheet 
Within eight minutes after 
the horses had crossed tho 
finishing tine 


Chain Screens Protect from Furnace Heat 


ATENTED pro- 
made of many small 


chains hung’ vert 
cally from the top of 
the furnace door 
hold back the 


pre 
flames from 
striking back at the 


‘worker when the 
door is opened. The 
¢ is constantly vie 
le through the 
strands, yet  ther- 
mometers have 
shown that with the 


per cent of the glare 
and heat from the 
glowing bed of coals 
is held by such means within the furnace. 

‘Where tongs must be used to insert and 
withdraw material from the furnace, the 
chains terminate in metal tubing, since 
chain links would catch in the jaws of the 
tongs. In other installations the chains are 
arranged on pulleys so that when the fur- 
nace door is opened, the screen drops in 
front of the aperture. 


email chains, 
Thold Wack 85°per cent of the glare and heat 


hung at the furnace door, 


During the recent test of the effectiveness 
of the chain screen, a thermometer regis- 
tered a temperature of 110 degrees at a 
point 10 inches from the closed door. 
When the door was opened without a 
screen in place, the temperature increased 
to 400° F. Upon sereening the door, the 
thermometer dropped to 185 degrees, show- 
ing a heat protection of 265 degrees. 
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Will New “Sugar Cane Lumber” 
Cut Cost of Home Building? 
Great Strength in Boards of Waste Fiber 


NEW “‘woodless"” lumber, manu- 
fuctured from sugar-eane waste and 
remarkable for extreme lightness, 

strength, and excellent insulating qualities, 

is now being turned out by Louisiana man- 
ufacturers, who claim that their product 
will lower the cost of house construction, 
ccut home fuel bills in half, and, when made 

{into shipping containers, save hundreds of 

ousands of dollars annually in freight 


“Cane Boards” 900 Feet Long 


One of the unique characteristics of this 
“magic cane lumber” is the extraordinary 
size in which it can be mandfactured, 
boards 12 fect wide and 900 feet long— 
nearly the height of the Eiffel Tower— 
‘having actually been produced in a plant 
recently erected in New Orleans, La. 

‘The new lumber is made from “bagasse, 
which i the fiber left after the juice is 


pressed from the sugar cane. A. yearly 
production of nearly 600,000 tons of bagasse 
was formerly burned under the boilers of 
the sugar refineries as the cheapest way 
of disposing of it; but recently a py 


cess has been discovered by which It ean 
he converted Into a lumber that will 


not split and whieh sso Tight that, Zl 


a man ‘can ft a board four 
foot wide and 12 feet high with 
fone hand 


ep thowsand tons of aganae at New 
manufactured 


‘The first step in the lumber-making 
process is to cook the fibers in huge vats to 
kill the spores that otherwise would cause 
decay. The fibers are then placed in beat- 
ing machines, which separate them. Here 
they are treated with waterproofing chem- 
cals and coated with a sticky substance 
that makes it possible to mat them 
together. 

The final step in the manufacture is to 
compress the fibers into lumber by passing 
them beneath heavy steel rolls. ‘The lum- 
ber leaves these presses in long, continuous 
sheets that move slowly through a 900-foot 
drying oven, heated to 3C0° F.,. where the 
water content is evaporated. This oven 
said to be the largest of its kind in the 
world, removing 120,000 pounds of water 
daily.’ ‘The sheets are then cut automatic 
ally by saws into standard lengths, and 
stacked for shipment. 

Like wood, the bagasse 
lumber is composed chiefly 
of cellulose. ‘The finished 
product 
Ingly hard, tou 


yy Tong, the 


material eannot easily be split by 
driven nails. The felting and compact- 
ing process fills the structure with tiny 


air cella that make it light and im- 
pervious to heat. 
‘The new lumber is being used for 
siding on houses and for making pack- 
ing boxes. Since quarter-inch bagasse box- 
ing material weighs only a quarter of a 
pound to thesquare foot, its use results i 
great saving in freight charges. For ex- 
ample, one company that formerly shipped 
100-pound packages of merchandise in 
wooden containers weighing 20 pounds, 
now ships the same merchandise in bagasse 
‘weighing only 814 pounds. For a distant 
shipment in carload lots, this company 
announces a saving of $1400 a ear. 
‘Because ofits insulating quality, the new 
lumber in the form of boxes is said to hold 
‘merchandise at the packing-room tempera- 
‘ture for three days when shipped in the 
‘ordinary freight cars. This quality often 


‘initio 


‘AA by 12 foot sugarcane bo 
felon con Mit eich eee hood 


will 
=| 


Tt mt ppl 


7 hat bagasse lumber is. stronger 
than wood for house construction, 
in one test, studding was covered 
bagasse limber and ordinary wood 
tion of the aide 
Of a frame house, The siding was nailed 
fon in the usual way, and the lower sill of 
the frame was clamped to the base of a test- 
ing machine, while an upward pull was 
plied to the top plate. In the bagasse 
lumber, there was a movement of only 0.01 
inch at'a pull of 1200 pounds, and 0.42 inch 
‘at 2600 pounds, while the wood sheathing of 
three-quarter-inch boards six inches wide 
was moved 2.14 inches at 1200 pounds, 


As a Substitute for Wood 


Bagasse lumber is said to be fire resistant 
and to take paint, plaster, calcimine or 
‘stucco without treatment. One ton of 
bagasse will make 3000 board feet of lum- 
ber. The makers estimate that the waste 
from the Louisiana canefields alone could 
‘produce a billion and a half board feet of 
“Jumber” annually. The best grades of this 
“‘woodless” ceiling and weatherboarding 
lumber recently sold at $38 a thousand 
‘square feet, as compared with a price of 
from $50 to $60 on ordinary ceiling. 


MATCH OPENING 


MATCH =— 
SCRATCHER 


Smoking on Air Liners Is 
Safe with Pipe Cap 


PIPE smoking on airliners is made safe 
by anovel pipe cap and lighter recently 
introduced in England. It consists of 
cylinder of metal gauze closed at one end 
‘and terminating at the other in an attach- 
ment to the pipe bowl. 

‘The match is inserted through 
closing aperture in. the 
by striking the head on a strip of abrasive 
material inside. ‘The gauze allows. ai 
currents to pass inward and the smo} 
‘outward, but the flame within can never 
Jgnite gasoline vapor on the outside, since 
the fine wires quickly lower th 
of the flame below the gas ignition point. 


Engine Runs Homemade Coal Conveyor 


Traveling Crane Cleans Water Intake 


HE use of a 

traveling elec- 
trie crane to clear 
silt and debris 
from the water in- 
take of a power 
plant is a new de- 
parture in engi 
neering. In the 
installation at 
Cincinnati, Ohio, 
large debris is 
arrested by heavy’ 
iron grillwork 
backed by travel- 
ing screens, while 
a grab bucket 
from the crane re 
moves both the 
silt from the well 
and the driftwood 
from the front of 
the hurdle or grill 
‘The grab bucket 
is often called on 
to handle heavy 
material. Fre- 
quently it brings 
up. large  water- 
logged timbers, 
and ‘on one ocea- 
‘sion a cow drowned in an upriver flood 
some weeks before. 

‘The intake well is shaped like a sector 
of a circle, and the erane spans it radially. 
‘One end of the erane pivots and the other 
travels on an are-shaped track at the out- 
sside edge of the well. The crane trolley 
with its suspended bucket travels along, 
the entire length of the crane, and is con- 


| 
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Coal pastes through a chuts at the bottom of the truck to the conveyor, which 
‘carries it to another chute leading into the cellar 


"TO DELIVER coal to customers living 
in houses 50 or more feet from the 
nearest driveway, without injuring the 
lawns, shrubs, and flower beds surrounding 
the dwelling, an ingenious. coal dealer in 
Seneca Falls, N. Y., has buile for himself a 
portable conveyor ‘out of odds and ends 
picked up about his coal yard. 

"The conveyor, driven by a 1}¢horee- 
power gasoline engine, is mounted on two 
‘wheels and is long enough to. bridge a 
lawn from 80 to 60 feet wide. The coal is 
delivered to the conveyor by a short grav- 
ity chute from the bottom of the coal truck 
and is carried to the top of the conveyor 
trestle, where it is dumped into the chute 
that delivers the coal through a window to 
the bin in the cellar. 

‘After the gasoline engine of the con- 
‘veyor has been started and the trapdoor of 
the truck opened, the coal automatically 
begins its journey to the coalbin without 
any manual assistance. ‘Two tons of coal 


‘can be delivered by this conveyor in not 
more than six minutes. 


Sunlight Cure for Rickets 


"THAT rickets, a common disease armong 
children, is caused by lack of sunlight 
rather than by lack of vitamines, as has 
been supposed, is the conclusion reached 
after experiments with sunlight at the 
College of Physicians and Surgeons, Colum- 
bia University. 

‘Testa with animals revealed that the 
disease was contracted almost without 
exception by those kept in darkness, while 
‘other animals on the same diet, but exposed 
regularly to sunlight, showed no signs of 
the disease. 

Ultra violet rays of the sun, passing 
through the skin, are believed to act power- 
fully on the blood, effecting what is usu- 
ally a permanent cure. 


Popular Science Monthly 


ioted crane aweegs alone the arecehaped wall, 
Grab Cachet removes Sebris srvected by wrillwork 


trolled by an operator, who is guided in his 
action by peering down between the I- 
bbexms from which the bucket is suspended, 

‘The extreme span is 50 feet, and the 
total lift of the bucket 100 feet, "Two 74 
horsepower motors operate the trolley, 
and two 45-horsepower motors the bucket. 
All four of the motors are equipped with 
‘electric brakes, 


Silent Practice ’Cello Is 
Collapsible 


REALIZING that the long hours of 
practice on her ‘cello sometimes both- 
fered occupants of adjacent rooms, Mlle. 
Adele Clément, an honor pupil of the Paris 


Conservatoire,’ has invented a semi-mute 
*eello which is collapsible. 

Without sounding board and sound 
chamber, the ‘cello cannot be heard outside 
the room in whieh it is played, 
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Counter on Auto Wheel 


Measures Distances 


GREATER speed in road measurements, 
such as are required in staking out 
telephone poles, has been obtained by the 

wention of an electric device, attached 
to the automobile wheel, that accurately 
records distances. 

‘The counter {s mounted on the instru- 
‘ment board, and is operated by an electric 
interrupter on the front wheel, which con- 
‘sists of two small stationary brushes in con~ 
tact with a revolving surface fixed to the 
wheel. Insulated segments set in the part 
attached to the wheel interrupt the circuit 
through a counter magnet as they pass over 
the brushes. ‘The interrupter is arranged 
to count half revolutions of the wheel, each 
count representing about four feet, 

‘The above photograph shows the wheel 
lifted from theaxle, revealing contact points. 


Truck Body | Body Dumps 


SPECIAL: truck body 
cently developed — for 
dling bricks will dump an 
entire load in a neat pile eon 
12600 bricks 


without breakage. “Only one man is need- 
ed to operate the truck and body. 

In louding the special body, = wooden 
platform or pallet is inserted in brackets at 
the rear of the body. The bricks are then 
piled against the pallet. When it is desired 
to dump the load, the power of the engine 
is geared through to a mechanism that tips 
the body backward to a vertical position. 
‘This motion deposits the bricks on the 
pallet so that when the truck is driven for- 
‘ward the rear of the body slides from under 
the pallet, leaving the bricks piled on it. 

‘The body is demountable and may be set 
oon or off the truck by using the power of 
the engine. One body can be left at the 
yard for loading while another is on the 
truck making a delivery, 

“The frame of the dumping device i 


Movable Stairway Vanishes into Ceiling 


ORTABLE stairways 


Pull achain, 
and st 


developed for use in 
bungalows where space 
must be conserved and 
in houses where space is 
not available for perma- 
nent steps, A panel- 
covered opening about 
the size of an ordinary 
door accommodates the 
passage of the stairway 
through the ceiin 

‘The stairway slides on 
rollers supported by the 
hhinged ceiling door. 
When it is desired to use 
the steps, a slight pull on 
a chain lowers the panel 
and the stairs slide down- 
ward. A catch at the 
top holds them securely. 

‘To raise the stairs the 
housewife slides them 
up on the panel, aided by the springs 
partly supporting the weight of 1 
stairs. After a certain point has been 
reached, the counterbalance formed. by 
the upper end automatically closer the 
panel door into the ceiling. 


ne 
Slides "dows 
‘on roller 


Bricks i in Neat Pile 


Air Raid “Listeners” as 


Radio Amplifiers 


JARGE horas that wore used in England 
during the war to listen for the 
proach of German air raiders are being con- 
‘verted, into radio horns for the entertain- 
rent of the public. 

Tastead of receiving sounds from the air 
and intensifying them by reflecting them 
{upon a microphone placed at the tip of the 
cone, as they did during the war, these 
horns ‘now act as megaphones. for the 
broadeast distribution “of sound waves 
reproduced in amplified intensity by the 
Glaphragm at the small end, operated by 
the impulses of the radio waves. 

"The set shown below waa recently used 
at a military exhibition at Tolworth, Eng- 
land, to amplify radiotelephone messages 
sent from airplanes 


bolted to the chassis of the truck and the 
hoist is set on a 12-inch channel. The 
cradle is pivoted on a rear dumping shaft 
{in such a manner that when pulled back 
fon the truck, the front end can be hoisted. 
‘The body slides along the truck on two 
‘large rollers, while two small rollers on the 
rear dumping shaft support the cradle, * 


Holding Cradle in Place 


Projecting arms with hooks on the eradle 
engage a cross pipe on top of the body to 
hold it in place when the body is picked up 
or pulled from a pile of brick. 

‘The hoist requires from three to five 
horsepower and is connected with the power 
take-off of the truck by a sprocket and 


os 


Desks “Out-of-Square” Help Pupils’ Eyes 


SOLVE the problem of com- 
fortably seating school pupils 
with their backs to the windows and 
their faces toward the teacher, 
strangely 

shaped desks are now being manu- 
factured, tho tope of which are in the 
may be described as 
rectangles,” having opposite sides 
and angles equal, but not being 
‘equilateral, These desks are now 
{in use tn’ classrooms in Modesto, 
Calif 

In the usual modern schoolroom, win- 
dows occupy nearly 70 per cent of the 
wall area, and with the rectangular 
\gement of seats, nearly three 
quarters of the pupils’ work is done in 
direct and reflected sunlight; crossing 
the line of vision at an acute angle. 

‘To lessen this angle the inventor bas 
placed each desk and seat at an angle of 


DIRECTION OF 
STRONGEST LIGHT 


‘AXIS OF PUPIL'S 
BODY AND LINE 
OF VISION 


t 


2234 degrees to the aisle. In order to | 
keep the side edges of each desk parallel 

tothe aisles, the top of the desk is shaped 
in the form of a rhomboid. The light 
from the windows passes over the left 
‘shoulder, and the position of the pupil is 


such that his line of vision is brought 
close to the line of light. 


Two-Wire Ford Timer Needs 
No Lubrication 


JNA .nevly invented timer for Ford cars, 
‘which uses two wires instead of the usual 
four, sliding brushes and contact surfaces 
are of copper and brass, eliminating need 
of lubrieation and insuring an excellent 
electrical contact of low resistance. The 
cease of the timer is molded of composition 
material. 

Fouling of the timer wires by the fan 
belt ia prevented by locating the two lead 
‘wires from the timer on the side opposite 
the belt, 


Te Editor willbe glad to supply, 
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Twin-Seat Motorcycle 
Runs on Two Wheels 


MOTORCYCLE for two, with seata 

side by side and minus ‘the sidecar 
requiring support by a third wheel, has 
been developed by a French inventor. 

The frame of the machine supports be- 
tween the wheels a cross frame providing a 
seat on each side and a double footrest 
large enough to hold small baggage. A 
double fork in front is turned by handle- 
bbars on each side of the machine. 

‘The inventor claims that even a con- 
siderable difference in the weights of the 
two riders will not materially affect the 
balance of the machine and its vertical 
position. 


200-Foot Radio Tower Moved on Railway 


BX, THE ingenious wee of two paral 
railway, tacks, oar srw rock 
and serewjacks, soldiers at Fort Sam 
Houston, Tex., recently lifted a steel radio 
tower from Its foundation, 
in an upright position to a si 
tant and placed it on a new foundation: 
all within 10 days. 

‘The feat was especially remarkable 
the fact that the tower weighs 35 tons, 
200 feet high, and rests on a base on! 
feet square. "The new location is nearly 
seven feet higher than was the original 
foundation. 

‘Two parallel tracks were laid from the 
tower to its new location and on each track 
‘two street-car trucks were placed. The 
tower was guyed to dea: men and the guy 
ropes were slowly paid out as the tower was 
lifted from its foun- 
dation by four serew- 


four trucks, coupled 
in pairs, one of the 
‘supporting legs of the 
tower was placed. 
‘Then the trucks with 


slight incline to the 
new location. Lifting 
the tower off the 
trucks and depositing 
it safely upon the 
new foundation was 
accomplished by 
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Trade-Pulling Window Displays World Products 


q 


WINDOW trimming idea that not 
only attracted a continual gathering 
of pedestrians in Boston, Mass., but 
brought many requests from school teach- 
ers for photographs of the display, con- 
‘sisted merely of a huge map of the world 
with ribbons connecting the various coun- 
tries with samples of the food products 
obtained from each country. 
‘The map, like a back drop of « theater, 
filled the entire rear wall of the show 
window. Two panels at the sides carried 


the flags of all the 
attached to the map with thumbtacks led 
down to the items imported by the grocery 
firm in whose windows the exhibit was 
placed, 

‘The map showed coffee from Brazil and 
Arabia, tea from China and Japan, India, 
‘and Ceylon, and oatmeal from Ireland and 
Scotland. Several ribbons led from Canada 
to packages of tobacco and containers of 
cheese. “Spain contributed almonds, olive 
oil, and sweet red peppers; and San Do- 


propelling shal 
ships has been lessened 
recently by a Scottish firm of ship- 
builders through the perfeetion of a 
method of driving such eraft through 
shallow waters by means of “vane 
wheels,” that are only partly submerged. 

‘The vane wheel consists of a hub, to 
which are attached three radial vanes, 
similar in form to the blades of a ventila- 
tor. The vanes have a decided pitch 
and, striking the water at an angle when 
in motion, exert a forward thrust on the 

‘ip when rotating in one direction and 
a backward pull when rotating in the 
other. Each vane is riveted to twoarms 
‘that form an integral part of the hub. 

‘Two of these wheels are placed either 
side by side at the stern of the ship, or 
separately, at a slight angle, one at each 


Shaft of New Propeller Is above Water 


<= 
side of the craft, near the stern. They 
hhave identical dimensions and are ro- 
tated with the same speed, but in oppo- 
site directions, so as to balance the 
unavoidable side push exerted by the 
rotating blades. 

‘Tests made with this new method of 
Propulsion revealed that the vane 
wheels gave the same speed as twin 
screw propellers with 41 per cent less 
shaft horsepower. This is principally. 
due to the fact that the wheels are only 
partly immersed, while the shafts and 
hubs are above’ water, and therefore 
exert no resistance by friction. The vane 
wheels also have the advantage of great 
maneuvering power: they turn the ship 
around its own center. 


mingo sent lime juice and pickled limes. 
Practically every item known to a house- 
hold was present in the display and properly 
tagged to its source. 

To add to the interest, a pile of letters 
carrying strange appearing stamps from 
all nations were scattered in the foreground 
‘of the window, 

This unique educational window display 
{is not limited to the grocer, but could be 
made fully as interesting by the druggist, 
eandy store or dry goods merchant. 


Suction Tool Cleans Full 
Swimming Pool 


EMOVING dirt and sediment from the 
bottom and sides of an indoor swim- 
ming pool, without draining the water from 
the pool, is possible now with the perfec- 
Hon of a suction tool resembling a vacuum 
The cleaner is attached to a long, 
flexible hose, one end of which is coupled 
to a permanent plug in the side of the pool. 
The narrow suction slot of the tool is 
armed with a stifl brush that scrapes sedi- 
‘ment from the borders of the tank. Suetion 
is produced by an electrie or ga 
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New Electrical and Mechanical Devices to Lighten Hoosewauel 
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Steel Fence Post Screws 
into the Ground 
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One Tank of Water eam Four Manholes 


MUCH of the drudgery of fencing has 
been eliminated by the invention of 
an auger-like steel post that screws into the 
ground and is locked firmly in position by a 
vertical plate attached to the post, w 
‘equally well in hard or soft ground. 

‘A steel lever, sharp at one end, is used 
first to start ‘the post into the’ ground, 
and then is attached as a lever in tu 
the bit. 

When the post has penetrated the 
‘ground as far as the vertical plate, a few 

taps start the plate into the soll 

and at right angles to the line 
of fencing. The plate is then 
pulled into the ground by 
further turning of the post. 


“TBE work of cleaning sewer manholes 
now greatly facilitated by a recently 
invented transportable apparatus, consis 
ing. of a eonfeal inclined tank, a force pump 
(nade eoaiienl pipe, wake ai Ree eer: 
manholes with 400’ gallons of water—the 
amount usually required to clean one. 

This saving is effected by the use of the 
same water again and again. 

‘The tank is mounted at an angle of sbout 
45 degrees on a three-ton motor chassis, 
which also carries a powerful pump, driven 
by the engine. The tank is filled with 
water, which Is drawn out by the pump 
and forced through a small pipe lowered to 
the bottom of the manhole to be cleaned. 


Wheel Anchors Protect Autos in Transit 


es Say inte 
the ground 


Water from a hich ‘churns sediment in the manhole. 
Maimant te outed Cott ts See"eank Checogl = larger pipes ae sown inthe 
‘diagram at the left 


This 


‘The force of the water issuing from the 
nozzle of the pipe breaks and churns the 
‘sediment at the bottom of the manhole, 

‘The liquid mud is then drawn by suction 
through a large, flexible hove to the tank 
and deposited there, ‘The solid parts of the 
‘mud settle to the bottom at the smaller end 
of the cone, while the water is used again, 
Ina similar manner, to flush three other 

From time to time the accumulation of 
sediment or muck is removed from the tank 
by opening a trapdoor at the bottom, 

The force of the water above quickly 
removes the mud adhering to the 
the tank, 


¥ USING newly designed curved steel 

blocks to hold the wheels of automobiles 
while in transit, manufacturers claim to 
have reduced loading and unloading costs, 
besides practically eliminating claims for 
damages after the machines have reached 
their destination. 


How Loading Blocks Are Built 
‘The loading blocks are made of pressed 


stecl and formed to the curvature of the 
Urea, They are fastened to the freight car 
floor by special nails that ean be removed 
with little damage to the flooring 

In a recent test by an auto manufaeturer 
‘a carload of automobiles anchored with 
these blocks was driven at a speed of 25 
rilles an hour against a string of 1 


rere was the 


box cara with wet brakes. 
Impact that the couple draft tin 


How automobiles are anchored to the floor of the freight car by steal blocks 
that Bt the curvature of the tire as shown in inset 


end of the first box car were demolished, 
but examination showed the machines had 
withstood the shock without a trace of 


inches high 
weigh 10 pounds each. After the macl 
have been delivered, the dealer return 
‘et of eight blocks to the manufacturer at a 
cost of about 40 cents. 


Shackled Cow Can't Switch 
Her Tail, Nor Kick 


ITH troublecome extremitien ne 

curely shackled by a puir of steel 
cuffs, recently devised, the cow can't 
switch her tail at milking time, nor kick 
over the milk bucket. 

‘The device consists of two clamps, one 
of which fits tightly around the gambrel 
cord just above the hock of one hind leg, 
the other around the tail near the tassel, 
‘The two clamps are connected by a short 
chain. 


IN THE course of a big road construc- 

tion jab, near Carbondale, Il, prob= 
lem of accumulating large quantities of 
‘material ina limited space, was solved 
by the superintendent in charge by 
novel method in which trucks, as the 
dumped their loads, formed their own 
roadbed on which they climbed as the 
height of a pile increased. 

He started the pile by dumping the 
material from big trucks and then placed 
wooden tracks on top. The trucks 
backing up the tr nped mare 


Atthe right: 


material, which in turn was used as the 
foundation for an extension of the track. 

With the nid of these runways it was 
possible to build piles 100 feet long and 
15 oF more feet hig! 


Dump Trucks Climb Piles They Build 


Bach track unit consisted of two 10- || 
foot timbers, noms which were spiked 
Planks. On’ one edge of each runway || 
Unit a'4 by 4 inch timber was bolted 
down to form a guard. 
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Blindfolded, He Assembles 
Typewriter in an Hour 


"To DEMONSTRATE his expert skill as 
typewriter mechanic, FP. R. Serog- 
gins, of San Antonio, Tex., recently sat 
blindfolded at a table in a show window, 
with a typewriter before him, and dis. 
mantled the machine completely in 11 
minutes and 15 seconds, ‘Then, still blind 
folded, he rexsso nbled ‘the machine in 56 
minutes and 80 seconds, 

‘To prove that the task wasn't dificult for 
hhim, he repeated the performance three 
‘successive times in a period of five hours, 

Seroggins’ remarkable feat demonstrated 
that repairing typewriters is one of the few 
professions in which the blind ean find re- 
munerative employment. 


Never Too Cold to sani 


too cold to snow," says S, K. Pearson, 
Jn, of the United States Weather Bureau, 

“We all know,” he tells us, “that it 
snows in parts of Canada and in our North- 
‘west when the mercury registers far below 
zero. Our worst blizzards have either 
commenced with a very low temperature 
or terminated with the mercury near zero.” 


Popular Science Monthly 
Tone Amplifier Improves 
Stringed Instruments 


FFOR ite sat time since the days of the 
great master builders of violins, an in- 
vention recently developed promises to 
bring a revolutionary improvement in the 
tonal qualities of any stringed instrument 
to which it is applied. 

‘The device, which takes the place of base 
bar and soundpost, consists of s long 
wooden strip carefully fitted and glued to 
the inside of the top board of the instru- 
ment, directly underneath the G string. 
To this strip a small sounding board is 


attached by two feet. This device may be 
attached to any stringed instrument. 


rege pent tp, andi 
Snel epiane candied boon 


ioc Built on Reefs Replace Old Towers 


EW standard lighthouses, consisting of 
‘a superstructure of iron mounted on a 
solid concrete base that can be placed 


init, the 
latest type beacon 


im Ta, and 


directly over a reet oF other danger spot, 
fare now supplaziting stately towers of the 
the past—towers that, while they were pie- 
turesque, often 
were built “miles 
| sway, from "the 
treacherous ledges 
they marked, and 
thus provided in- 
adequate _protee- 
tion for shipping. 
The new bea- 
cons, adopted “by 
Uncle Sam's ight- 
house service, are 
supplied with elec- 
trie current by 
heavy ables from 
the mainland. 
‘They can be built 
quickly at small expense 
find are easily. transported 
‘to any desired location, The 
modern lamps are wo power- 
{ul that even without lenses, 
they outrange, the older 
Tights “with their super- 
rauiant reflectors and lenses, 
nthe past, the cost of 
Duilding stone or» metal 
framework towers has been 
cicemive. The tremendous 
expense of setting foun- 
ations for high towers has 
frequently been responsi 
for placing them at a dis- 
tance from the danger spots. 
"The present tendency is 
to guard the coastline by a 
number of Tights placed at 
frequent intervals rather 
than by a few powerful 
lamps placed far apart. 
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This Farm Gate Is Always 
Open to Motorists 


‘ARM gates in certain sections of Florida 

are like railroad cattle guards, always 
‘open for an automobile or a man on horse- 
back, but impassable to cattle or other 
animals with divided hoofs. ‘The gate is 
‘made in the form of « grating of two-by- 
fours, 214 inches apart, with the earth dug 
away beneath, 


Autoist Opens Garage Door from His Seat 


"HEN Claire 
‘Briggs, the 
famous cartoonist, 
drives up to his 
garage at New Ro- 
chelle, N.Y. a 
pull on a handy 
chain outside the 
door opens the 
door for him with- 
out his moving 
from his seat. 

‘A. chain” sus- 
pended from a 
bracket extending 
10 feet from the 
wall passes over a 
pair of pulleys to a 
sliding door. Very 

force is 


litle 
needed to slide the 
entire door to one 
side, as the weight 
‘of the door is car- 


ried on rollers, 
and the rollers are 
equipped with ball 
bearings. 


Wheelbarrow Heated for Winter Work 


MONG the most useful recent 

additions to the equipment of a 
road repairing outfit, especially during 
the cold season, is ' gusoline-heated 
wheelbarrow for handling bituminous 
road material, 

‘Supported on a frame of steel piping 
are two atecl trays, one above the 
‘other. ‘The upper tray, with a capacity. 
of three cubie fest, holds the material 
to be heated and transported. Imme- 
diately below, 
in a chamber 


AY Gy, 


formed between upper and lower trays, is a 
‘gasoline heater. 

‘Between the handles of the barrow is a 
eylindrieal tank that holds two gallons of 
‘gasoline, enough to heat the material in the 
tray for 10 hours continuously. 

‘A small pipe conducts the gasoline from 


‘The heater for this winter- 

time wheelbarrow. te bez 

ett the material wny and 

From a tank ‘between the 
Tandies 


the tank to the burner and is admitted to 
the heating coil through a needle valve 
that regulates the supply of gasoline and 
hence the heat. A small air pump attached 
to the gatoline tank keeps the fuel under 
pressure. In the outer tray, openings for 
admitting air and for permitting the ex- 
hhaust gases to escape are provided. 
Material can be dumped without inter- 
fering with the operation of the heater. 


One tug on the chain, and the door slides open 


HERE. in America's paper a 
Wie wo cone hen af arpa 


‘wood forests, now being shorn of tim 
ber at the rate of 100 acres a day, have 
been exhausted? Read, in” next 


month's ange, the fascinating story of 
‘“enequen,"” the superabundant Mexi- 
can hemp, that is even now producing 
paper in commercial quantities 


Cigarette Holder also 
Holds Ash Tray 


FOR the protec 
tion of rugs 
from the ashes that 
cigarette smokers 
are in the habit of 
dropping, small 
aluminum attach 
ment has been in- 
vented that may 
be clamped to any 
cigarette holder, 
dis o light that 
its weight is hardly 
noticeable to the person who is using it. 

Itisin the form of a trough, closed at one 
2d and lipped firmly to the end of the 
older. 


Cx en 
‘Thin tray catches 
all cigarette ashes 


How Sunken Steamer Was Floated by Cables from Shore: 


Y MEANS of a series of hydraulic 
presses exerting force simultaneously 
through 1 multitude of cables, the 8000- 
ton German steamship, Gneisenay, sunk 
fn its side in the outer harbor at Ant- 
‘werp, was pulled back into upright posi- 
tion recently and floated to drydoek. 
A trestle consisting of 12 iron levers 
‘was fitted to the portion of the port side 
remaining above water. To these levers 
were attached 48 steel cables terminat- 
ing at the shore end in 12 hydraulic 
presses having a total eapacity of 3000 
tons. A system of balances enables the 
engineers to make the 12 presses act 
‘simultancously. 
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‘CE on the lakes in 

Chicago parks will 
be shaved smooth for 
skating this winter by 
a scraping machine of 
novel design, drawn 
by a small tractor. 
‘The machine, driven 


shaped frame, at- 
tached to the tractor 
by a stiff bar bolted 
to the apex of the V. 
Each of the two arms 


Tractor Scraper Shaves Ice for Skaters in Chicago Parks 


Moos gan: V-cnped fem sd Sas Uy 5 trate ns soetor- 
Ein Steg atic dats at Vaasa ss 


of the V is supported 
by.a wheel, 

‘The frame supports 
nine rotary cutters 
with horizontal 
blades that rest 
rectly on the 
and are rotated by 
worm-gear trans 
> mission from the 
smtsoline engine, It is 


work heretofore done 
by 10 teams of horses, 


New Transmission Lock Safegenris Ford 


MBEING Et impossible 
for a Ford to be 
started or moved under its 


moved by hand 
a fire or other emergency, 
4 new transmission lock 
fords the ‘protection 
‘uguinat theft hitherto en- 
Joyed only by owners of 
‘expensive cart. 

‘The lock is screwed on 
in place of ‘the original 
‘cover of the transmission 
‘ease, and its keyhole plate 
‘comes just above the floor 
hoard, where it is easily 
reached from the driver's seat. When the 
Key is given a quarter turn, the teeth of a 
steel arm connecting with the lock project 
fand engage with slots in the gear ring of the 
fly wheel. This proventa the power plant 
from being turned over. At the same time, 
second arm on the lock turns crosswise 
tinder the edges of the transmission case 
‘opening, #0 that the lock eannot be un- 
screwed and removed. 

Tn the unlocked position, the toothed 
arm ia held firmly to the rear, and cannot 
‘engage the gear ring while the engine ia in 
motion, or until the proper key is used. 

"The lock may be installed quickly. 


| 
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First Aid Outfit Fastens to 
Car or Motor Boat 


FPIRST aid outfits containing a selected 
‘assortment of medical supplies likely 
to be needed by the tourist and camper, 
ean be purchased compactly arranged in 
metal eylinder that is 
held rigidly in a bracket 
screwed to any conveni- 
tent part of the automo- 
bile, motor boat, or camp 


ches in diam- 
eter and 114% inches long, contains cotton, 
bandages, needles, matches, caustics, plas 
ters, and numerous other ‘rst aid requi- 
sites in addition to bottles for antiseptics 
and cleansing solutions. ‘The ends of the 
tray are closed by two cups. 


‘The aluminum tray, 356 


Warming Pad Heated 
by Chemicals 


HEMICAL action, instead of hot water 

or electricity, warms a heating pad of 
recent invention. The heat is produced by 
‘adding small quantity of cold water, not 
more than one ounce, to chemicals ‘con- 
tained in a stout canvas bag, which is in- 
closed in an outer bag. 

‘The bag containing the chemicals and 
‘water is vigorously shaken and in a few 
moments the temperature rises to a maxi- 
mum of about 200° B, If properly pro- 
tected, the bag will remain hot for 24 hours, 


Cattle Nose Prints, All Different, 
Identify Blooded Stock 


A SYSTEM of animal identification, 
evolved at the University of Min- 
nesota under the direction of William 
E. Peterson, has shown in actual prac- 
tice that nose prints of cows, calves, 
and bulls are as reliable for identifica 
tion purposes as finger prints of human 
beings. The idea was devised princi 
pally to safeguard valuable blooded cat- 
tle entered for exhibition at shows. 
‘The method of taking the nose prints 
is extremely simple. After the perspi 
ration is wiped off the animal's nose 
with a flannel cloth, ink is applied to 
the nose with a stamping pad. ‘The im- 


Above is typical 
tattle none print, 
cbeained 


pression is made by rolling a piece of 
newsprint or mimeograph paper backed 
by a small board over the nose of the 
animal, beginning at the base of the 
upper lip, ‘ 

Careful comparison shows that no 
two prints of different animals were 
exactly alike, It is also true that the 
‘markings on the nose of an animal do 
not change in pattern, although they 
become larger with age. This method 
is believed to offer a positive means 
of identification, of particular impor- 
tance in preventing substitution of pure 
bred stock. 
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Farmer-Sculptor Carves 
Statues from Hillside 


ALTHOUGH Daniel Brice Baughman, 
farmer and undertaker of Black Run, 
Oo, never has had a lesson in sculpture, be 
has chipped for more than 20 years at i 
limestone that he quarries out of the high 
hill upon which stands his home. 


‘Now, at the age of 45, he has iaid out on 


hill’ a memorial park, dedicated to great 


With chissle fo himself the 
Tetmesoartiet carves etaeuee te times 


. 


Americans and the veterans of our wars, 
In this park are his statues of Washington, 
Lincoln, Garfield, MeKinley, McPherson, 
Grant, ‘Sherman, and “The Doughboy." 

Baughman not only quarries his own 
stone, but in bis own forge makes the many 
chisols with which he shapes the stone. He 
sets 


ITH an [> 
ingenious 
welding ma: 
chine recently 
developed, 
metal parts are 
‘welded together 
tomatically 
in curved or 
straight seams, 
ina manner 
closely | resem- 


The welding 
machine ha 
‘two torches—a 


Stans 


(€E 


preheating torch, which moves steadily 
over the center of the seam, bringing the 
metal nearly to the fusion point, and 
immediately following it a self-teeding 
welding torch that has a slightly circular 


motion. This motion causes the weld- 
{ing rod to oscillate from one side of the 
seam to the other. Both torches are fed 
by flexible gas tubes and both are sup- 
ported by a earringe that also carries the 


Automatic Welder “Sews” Metal Se: 


4 \ 
| 


ary 
neue tous curved. piece ‘of split 
Rickenens, at 


Diagram at the "ertremme (Taft 
‘arrangement of parts of t 
“welder 


‘motor and the mechanism propelling the 
carriage along its track. 

The track frame also rests on wheels 
that run on a track at right angles to the 
track of the earriage. This arrangement 
makes it possible to move the torches 
along any straight or curved line, in any 
direction, if guided by a fiber template. 

Both torches are independently. a 
justable as to heat, height and inelina- 
tion, and the progress of the carriage 
along its track ean be controlled with 
accuracy by the operator. ‘The rotary 
motion of the welding torch ean also bo 
regulated by changing the friction drive 
and the eccentric, 


Three-Inch Radio Set Has 25-Mile Range 


WITHOUT sacrificing clearness of tone 
and wave capacity, Frank L. Cope- 
man, of New York City, has perfected a 
remarkably compact and neatly designed 
radio receiving set. By a patented method 
‘of multiple coil winding he has succeeded 
{in confining the switch controlled tuning 
unit into a small space without destroying 
its selective qualities. 

Although arranged primarily as a crystal 
detector set, the tuner ean be used in a 
vacuum tube cireuit. Speech and music 
are clearly received within a radius of 25 
miles of a broadcasting station. In fact, it 
is claimed that the baby set is more 
effective than many larger instruments. 

‘The outfit, exclusive of phones, is three 
Inches long, two inches wide, and twoinches 
high—so small that several of them could be 
held in one hand 


Shield Guards Shaver of 
Dictating Records 


"TO, PREVENT fying pieces of wax 
dictating machine cylinders, broken 
while being shaved, from injuring the 
operator, M. G. Hoyman, of Neenah, Wis., 
has invented a new safety guard, 

‘The guard is a plate glasa shield that 
may be adjusted by means of two pivoted 
telescoping arms. 

In three minutes’ time the guard can be 
fastened to the bed plate of the shaving 
machine by removing two bolts that form 
a part of the machine and inserting the 
‘same bolts through the base of the guard. 
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How to Tune Up Your Car and Save Money 


You'll Have More Power and Better All Around Performance at 
Less Cost if You Learn These Lessons from the Race Driver 


10 HP AVAILABLE 
BEFORE YOU TUNE UP YOUR CAR 


YOU NEED 7 WP MERELY TO PROPEL YOUR CAR 


engine, lacks “pep” or your ear lacks 

“ek” if your gasoline bills are too 
high or your tire mileage too low: if you 
are getting too little fan out of your car 
at too great cost; or if it isnot as reliable a 
business utility as you expected: 

‘You should hearken to the methods of 
the race driver, beeause he i a super motor- 
iat, Most of the things he does to squeeze 
4 hearthreaking maximum speed from his 
fleet mount, may be applied with almost 
‘equal effectiveness to make your own car 


I: YOUR car labors 


By Harold F. Blanchard 


course will not only produce the greatest 
‘speed possible, but it will give maximum 
hill-elimbi ity, maximum economy, 
and maximum reliability. Incidentally, the 
liveliness of the car will be increased to a 
surprising degree. 

‘This quality of car energy commonly 
called “pep,” like hill-climbing and speed 
prowess, depends on the amount of reserve 

If you are running 20 
ye rate at which you can 


enough to require four horsepower, you 
must shift to second. 

‘Now let us assume that by putting your 
engine into racing car condition its horse- 
power development at 20 miles an hour is 
raised to 15, With the running gear still 
absorbing seven horsepower, there is now 
‘eight horsepower available for acceleration 
or hill climbing. ‘The reserve power has 
been nearly tripled by merely improving 
the condition of the engine. 

Next, assuming that by giving careful 
attention to the running gear and tires, the 
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physically fit. Tune up your car as he tunes 
up his and it will glide smoothly up 
‘stoopest hills; fuel, oil and repair bills will 
be noticeably reduced: the car will last 
longer and breakdowns will be almost 
wholly eliminated from the sum of your 
automobile experiences. 

If a race driver, by a deft touch here 
and there, can increase the speed of an 
ordinary touring car from 45 to 75 mi 
fan hour, there is no good reason why the 
average automobile owner, once 
he has mastered the few impor 
tant secrets of power saving, can- 
not raise the tune of his car to 
that same 75-mile pitch, gaining 
the additional 30-mile speed that 
means motoring perfection, and 
reducing repair and maintenance 
costs to a minimum, 


No Mystery Here 


‘There is nothing mysterious 
nor difficult about the methods 
‘ofthe race driver. Any motorist 
may apy thom ois own ar 
success without. spendin 

too much time or efforts 

First, the engine must be 
tuned tp to give its maximum 
power: then all friction losses in 
engine, chassis, and tires rust 
be'reduced to the limit. Such 


up the engine to develop 15 horsepower—with runni 
"absorbing sever Worsepower’-iven Fou sith horse: 


1S MPAVAILABLE 
AFTER TUNING UP THE ENGINE 


accelerate your car depends on how much 
reserve power ia available at this speed. 
‘Suppose that at 20 miles an hour your en- 
gine develops 10 horsepower with the 
throttle wide open, and that of this amount 
the running gear, ineluding tires, consumes 
seven horsepower. That leaves three 
horsepower for aceeleration. It also means 
that the steepest hill you ean climb on high 
‘gear is one that will absorb not more than 
three horsepower. If the hill is steep 


LO _ 


Finally, with running = tuned up 
horsepower, your car ia 
‘power for acceleration and hi 


wed up te absorb only, three 
Putten and bil nbing 

power absorbed at 20 miles an hour is 
reduced from seven to four, the reserve 
horsepower is increased to 11, or nearly 
four times as much as was available origi- 
nally. 

‘These figures are by no means exaggera 
tions. They merely prove how much is to 
bbe gained by a sensible application of race 
driver methods, which I shall endeavor to 
describe to you in detail 

‘The speed of the racing car mentioned at 

‘the outset was raised first from 
45 to 60 miles an hour by putting 
the engine in good condition, 
then was increased again to 
‘75-mile pitch by minimizing 
frictional loases. 


First, Grind the Valees 


Obviously the first step, in 
tuning up the engine is to grind 
the valves and remove the ear 
bon. ‘Then adjust the valve 
allowing .006 inch clearance for 
tthe exhaust and .004 for the in- 
take. Any weak valve springs 
should be replaced. 

‘On a racing car the spark 
would be timed so that with 
lever retarded the breaker points 
of the interrupter that break the 
spark connection would begin to 
separate when the piston, on the 
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compression stroke, is half an inch below 
top dead center; but the average driver 
will be best satisfied ifthe points break just 
a the piston reaches top center. A car 
with a late spark will fail to develop full 
Dower, even ifthe lateness is not sufficient 
{fo cause overheating. The breaker points 
should be smooth and should meet squarely. 
‘Their adjustment should exactly conform to 
‘the recommendations by the manufacturer. 


Watch Your Ignition 


‘The battery should be strong, the coil 
and condenser in the best condition, the 
distributor clean inside and outside, and 
the high tension wiring well insulated. If 
the insulation is old or rotted, new wiring 
should be installed. High tension ignition 
current leaks readily and any leaks will pre- 
vent hot sparks at the plug points. 

‘The spark plugs should be clean and the 
points set accurately .025 of an inch apart. 
‘This distance is approximately three 
‘cighths of a sixteenth of an inch, or half the 
thickness of anew dime. 

‘The friction generated by pistons, rings 
gad tearing ie an ectrmaly important 
tem of power absorption to the raci 
river. He fits pistons, rings and bearings 
ymewhat loosely to minimize friction and 
iminate the danger of these parts binding, 
at excessive speeds. To compensate for the 
loose fit, he uses heavy oil. But heavy oil 
causes carbon to accumulate quickly in the 
cylinders and therefore is not suited to the 
needs of the average car owner. The 
lighter the oil, the leas the earbon deposit, 
tis beat, in the long run, to use oil recom- 
change it frequently 
miles, 


That Pesky Carburetor 


‘The pistons should work freely and the 
rings should not press too heavily against 

Whenever new rings are 
dit in well to see that they offer a 
minimum of friction, and that the bearings 
tare not drawn up too tightly by the repair- 
man, 

In carburetor adjustment, it is a good 
idea to remove the carburetor, clean it 
thoroughly and then inatall a gasoline filter 
in the line, to eliminate trouble with dirt 
and water in the fuel. There is a tremen- 
dou difference—as much as 25 per cent—in 
the way any earburetor will serve different 
engines. If you think that your present 
earburetor is not satisfactory, before trying 
another make, be sure that the one you 
have is in the best of condition and in good 
‘adjustment. You will save needlessexpense, 


Tests Reveal Power 
Losses in Tires 
HE statement of Harold F. 


i the accompanying 
article, that power consumption Of & 


road. 
‘motor, the tire can be rotated at a speed 


By increasing the speed of the 
‘equal to that of an automobile 


the two electric motore is Known, the 
tow ia the difference betwees the 
Se hures 


similar conditions the power loss in a cord 
tire was six tenths horsepower, 


‘The column of air sucked into the engine 
through the carburetor and through th 
tortuous passages forming the intake m: 

jay be compared with an endless 

If the sides of the manifold 
fare rough, iti clear that the rope eannot be 
pulled in as fast as if the sides were smooth. 
‘Therefore the intake and exhaust passages 
‘of a racing engine are scraped as smooth as 
possible. Car owners who will go to this 
trouble will discover at once an increase in 
power production at maximum engine 


‘New pistons should be of light cast iron 


or of aluminum. Light pistons not only. 
reduce vibration, but reduce pressure on the 
cylinder walls and bearings, 

In tuning up the e 
spark advance mechanism works and that 
‘when the accelerator pedal is puahed all the 
way down, the throttle is fully open, 
Sometimes the extreme movement of the 
accelerator pedal brings the throttle past 
full opening to a slightly closed position. 

‘The clutch should not slip, even slightly. 
If it does, wash it with kerosene if it is a 
dry disk or plate type, and if this does not 
ccure the trouble, adjust it, If the eluteh is 
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How to Keep Your Car at 100 Per Cent Efficiency | 


(To PREVENT the door pocket—the 
handiest place to carry” automobile 


QUEAKY brakes can be 
died, without danger of lube 


tools ~from tearing away from the wooden cating the brake dructy by the Use 
c halfway wp of fullers’ earth. To apply, shake |] 
ith a row of Fillers earth in gasoline, and be 
the fine powder settles, quire #t be 
tween the band and fhe drum with 


‘nto. the beading of uphol 
sterer's tape 


an ollcan 


ping them 


WO spares are held on 
simple iron exten sion 
riven Between the ria of 
[eve spare and tire carrier 
Near the outside end of 
the extension, which peo 
jects far enough to sup- 
ort the “second spare, 
Shown in phantom at the 
right, dilla hole to receive 
the valve," Strap the tires 
togetber 


HEREVER the 
starter cable rubs 
against & metal. part, 
‘wearing theineulation, bind 
hort twig to the cable 


‘a cone, dust fullers’ earth on the facing if it 
‘seems too oily, and adjust if necessary. A 
matal to metal multiple disk cluteh that 
‘lip may be cleaned with kerosene and then 
covered with a lubricant consisting of a 
mixture of one part kerosene with one part 
eylinder oil, 

The transmission should be 
drained, cleaned with kerosene, 
and partly filled with ordinary 
engine lubrieating oil. If this 
Teaks out, use a heavier oil 
‘Treat the rear axle in the same 
way. If the lubricant leaks out 
around the wheels, the trouble 
usually may be eliminated by 
putting only enough oil in the 
axle to permit the big bevel 
wear to dip well into it. ‘The 
wheel bearings should be lubri- 
cated with a very light grease. 


convenient point on the chassis by three 
sixteenth inch Hf contracting brakes 
are used on the rear drums, be sure that the 
‘small release spring located at the point 
where the band is anchored to the axle is 

working order. Sometimes the screw 


‘varien with the tire. A few years ago one of 
the big tire companies produced a cord tire 
with smooth tread designed especially for 
racing. Actual tests by racing drivers on 
the wooden saucer at Sheepshead Bay, 
New York, proved that these tires on a 
uutomobile traveling 100 miles 
fan hour were four miles an 
hour faster than other tires, 
Since approximately 100 horve- 
power is required to propel a 
racing ear at this rate, it was 
estimated that the saving 
effected by these tires was 
equivalent to eight horsepower. 
Every man in the racing 
game knows that power con. 
sumed by cord tires varies 
with the tire, but that the 
power consumption of the cord 
tire is always less than that of 
the fabrie tire; further, that a 
tire pumped to 10 pounds in 
‘excess of manufacturer's rating 
absorbs less power than one 
with less air pressut 
The racing man's steering 
gear is always well lubricated 
and in good adjustment. ‘The 
nuts are always tight and the 
cotter pins in place. Steering 
gear should get close attention. 
Keeping your ear in raci 
car tune saves fuel bil 
tire and repair expense. The 
car will wear longer because ite parts are 


HAVE you ever asked yourself just how thoroughly you 
‘know your car and its ways? Do you realise how fuch 
greater mileage you could get for the same cost if you gave 
{your car something like the care that the racing driver gives 
his? The racing driver not only tunes up his engine to give 
fa maximum power output, but he also adjusts each detail of 
The wheel bearings, if ad- his ear, so that the amount of power that it absorbs is at a 
justable, should be set so that puinimin. 
the whee; when, chakes, will “The difference between power produced and power absorbed 
Herta See aieteanth cna i the power that is available for speed—that is, the power 
Ie ye sarehal, Roweres snot that is available for overcoming wind resistance. It is com 
play. ne parable to the business man's profit. You can take that 
to confuse this play with play Droft on your own car just as easily, if you know how to give 
jin the steering mechanism. R the attention it deserves. 
‘The rear wheels should spin ‘The series of remarkably helpful articles by H. F. Blan- 
with perfect freedom. Drag- chard, appearing in these pages every month, is hefping hun 
king brakes can be remedied by reds of readers to increase their pleasure in motoring, while 
careful adjustment, according ‘decreasing the expense of running their cars, 
to the manufacturer's direc 


tions. If the brakes fail to re- 
lease’ readily, joints may be 
usted or it may be they require oiling. 


this point needs adjusting. Even if the 


Possibly some of the release springs may 
hhave lost their strength, broken or fallen 
‘off. In some cases it is advisable to install 
heavier springs, anchoring them to some 


brakes drag only slightly, they will notice- 
ably retard the car. 

‘Tires, when pumped hard, roll with less 
friction. ‘The amount of power consumed 


systematically lubricated. Once the whole 
car is “right,” it is easy to keep it that 
way. And that is the way that gives the 
‘greatest satisfaction and economy. 
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Novel Automobile Robe Unrolls like Window Shade 


Ten Other Useful Inventions for Car Owners fa 


‘The 


Installed at the base of water 
jacket leetric heater 4 
‘he engine from freezing Handle, enabiés one person to pull tbe ightest whee 


ITH the first 
cold mornings, 
the motor-car owner begins to feel the 
need of some kind of a priming device to 
assure the quick starting of his motor. 
Probably the best system is one that 
provides for inject 
ing gasoline into 
the intake mani- 
fold as near the 
eylinder block as 
possible, and pref= 
erably ‘it should 
bbe operated from 
the dash 

For less than a 
dollar any one can 
fit such a primer to 
his motor, ifit has 
a vacuum gasoline 
system. The vae- 
‘uum tank is connected with the intake 
manifold by a copper tube. 

Obtain two solderless tees of the 
proper size to fit the intake tube that 
carries gasoline from the vacuum tank to 
the carburetor as well as sufficient flex- 
ible metal tubing to reach from the 
manifold to the dash and back to the 
gasoline line. A small shut-off valve to 
{it this also should be purchased. 

‘Cut the tube running to the manifold 


Raising Spark Plug Prevents 
Formation of Carbon 


G_2,7O any hardware store or plumbing 
shop and buy gin. male and }in. 
female fittings. Put on plenty of shellac 
and serew in top of the cylinders in place of 

the spark. plugs, 
then shellac your 
plugs and-eerew in 
the fittings. ‘This 
raises the plugs in 
the fittings and 
protects them from 
the splash of the 
oil and the earbon 


from gasoline, 
tried the above 

Keeping the spark 00 my Ford and 
lug clean means never had any 
‘engine trouble trouble with dirty 
plugs. I believe 


it also gives more power to the engine. 
Be sure that the fittings are serewed on 
tightly.—Eant E. Moons. 


Tool Made of Old Piston 
Ring Cleans Grooves 


TY FITTING new tings to old pistons i 
‘is highly essential to clean the piston 
ring grooves af earbon and other accumu 
lations. Otherwise, the new piston rings 
will not. work 
properly be- 
ase their free 
dom of move- 
ment. will be 
restricted by 
‘Auseful homemade {edit in the 
eee ‘An excellent 
tool for thoroughly cleaning the grooves 
‘ean be made from an old piston ring, a see- 
tion of which is ground to a chisel edge and 
mounted in « handle. —H. F. B. 


as 


Primer Made for Less than a Dollar 


By G. W. Greene 


as far down as con- 
venient. Fit in the 


tee, with the additional tubing running 
from it, and place the shut-off valve 
conveniently on the dash. Then, by 
means of the 


‘other tee, connect’ this 

‘tube with the aso 
line line between 
the vacuum tank 
andthe carburetor. 
‘The gasoline may 
be shut off while 
doing this by 
means of the shut- 
off valve on. the 
bottom of the tan, 
or the tank can be 
emptied. 

To use the pri- 
rer itis necessary 
‘only to open. the 
valve on the dash, allowing the suction 
of the motor to draw the liquid gasoline 
Into the manifold. The best regults can 
be obtained by opening the valve in the 
primer when stopping the car at night. 
When the motor siding, the valve may 


be opened and the heavy rich mixture 
centering the cylinders will flood and stop 
‘the motor. Then turn off the ignition. 
When the motor is again started, the 
ich mixture in the cylinders will fire. 


YOU will not be caught without gaso- 
line if you install the reserve device, 
illustrated at the right, in your auto or 
‘motor boat. 

‘The plug at the tank outlet must be 
Inrge enough to take the }(-in. holes for 
the seamless tubing. One tube extends 
into the tank about 8 or 4 in. so that the 
fasoline below ft cannot be used unless 
tthe reserve cock is turned on. 

‘The amount of the reserve can be 
found by pouring into the tank known 
‘quantities of water or gasoline until it 
starts to run out of the pipe extending 
into the tank. 

Solder all connections except at the 
union and where the plug screws into 
the tank.—Hnry 8. Lanany. 


To Insure a Reserve Supply of Gasoline 


Popular Science Monthly 
Asbestos Tape on Manifolds 
Conserves Heat in Winter 


HEPAT isthe one necessary thing to turn 
raw gasoline into power. The illus- 
tration shown herewith explains a very 
simple aid to breaking up the fuel by wrap- 
ping both the inlet and exhaust manifolds 
‘with woven asbestos tape. This utilizes the 
waste heat of the exhaust pipe to heat 
fresh, cool, incoming gases. 
of woven asbestos 
automobile-supply hovse and 
‘wrap both as indicated. The asbestos, be- 
ing a non-conductor of heat, confines the 
hheat to the exposed ‘of the intake. 
Every motorist will agree that 90 per 
‘cent of starting troubles are caused by con- 
densation of gasoline in the inlet manifold 


WOVEN ASBESTOS TAPE. eynust 


Warm air 
‘ibe to Intalce manifold 


from exhaust 


Jn cold weather. The tape is wound neatly, 
‘one strip overlapping the other, so as to 
form a solid wall to keep the warm air in 
land the cold air out.—Ronato L, PRINDLE, 


Emerzency supply of ean in made 
inte thou fetorve task 


Mirror Aids Night Repairs 
on the Automobile 


OFTEN when there is no trouble light at 
‘hand for making emergency automo- 
bile repairs at night, a mirror can be used in 
‘conjunction with the spotlight to illuminate 


NY one who has been unfortunate 
‘enough to crank an engine on which 

the sparc plug wires were misplaced, wil 

appreciate the value of the suggestion that 

spark plug terminals should be marked to 

correspond with eyl- 

inders of the engine. ac 


This methods esed 
ye Wackingten, D. riers 
C, trutoe owner ead 
found advantage- 
cosbecmues eft Bee 
ent ecenity. for 
changing and. tean- 
ing plugs. 

IV prove for No, SAE fi 


4 einer two nein 
fe gee ae Sth Sine 
rade with» triangular fle and will aid 
In reassembling “G. A. LUERS. 
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New and Useful Things to Make with Tools 


How to Make a Tea Wagon at Half Store Prices 


A Handsome Piece of Furniture 
for Your Home or a Useful 
Christmas Gift 


VERY woman who enter- 
tains, no matter how infre- 
quently, wants one of those 

attractive ten 'wagons that are be- 
‘coming increasingly popular in well 
furnished homes, serving often as 
informal luncheon tables. Not only 
fare they ornamental, but they also 
save steps in carrying food from 
kitchen to dining room and in clear 
ing the table after meals, 


Exercise Care in Building 


‘To make tea wagon in your 
home workshop costs considerably 
eas than to buy one, and if sufficient 
care is taken with the design, 
workmanship, and finishing, the 
‘one you build is apt to have the 
charm and distinetion that give 
value to handmade furniture. 

Success in building a tea wagon 
for any similar piece of furniture 
depends largely on having a good 
design and an adequate drawing or 
Inyout from which to work. For 
thnt reason the Home Workshop 
Department has prepared a blue- 
print giving additional details of 
‘the tea, wagon the construction of 
which is deseribed and illustrated 
{nthisarticle. This tea wagon com- 
bines the best features developed 
by furniture designers, simplified in construction as far as possible 
{for the home worker who must rely almost entirely on hand tools. 


A Wide Choice of Designs 


Since this is a strictly conventional 
tea wagon of the more expensive type, 
‘the general dimensions and construc 
tive details, many of them ful size, can 
bbe used as a basis in making innumer- 
‘able changes in design. For instance, 
the legs may be turned or straight, the 
leaves or tray may be omitted, and the 
hhandle may be of wood or metal, or a 
combination of both; the wheels may 
be purchased, turned, or eut out with a 
saw. Any number of these variations 
will be suggested in the accompanying 
illustrations and following text. 

‘The general dimensions and con- 
struction are well illustrated on page 90 
in the side and end views of the tea 


Any one of the nine 


TRAY SUDES unOERNEATH 
“TASLE WHER NOT IN USE, 


ite gS geass Seis Sige 8 
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‘wagon, designed for the blueprint 
service. Commercial tea wagons do 
not vary a great deal in size, 
although the cheaper ones are often 
a trifle small and light. It is not 
the size so much as the design, 
‘material, and workmanship that 
{influence the cost of manufactured 
tea wagons. They range in price 
from $20 or even less, but the 
average well built tea wagon costs 
between $30 and $40, An inlaid 
mahogany table, somewhat similar 
to No. § below, is listed in a New 
York department store for $90, 
‘The difference in the cost of ma 
terial between a cheap and an ex- 
pensive tea wagon is not a great 
deal, so it will pay the man who 
wishes to make one to work up one 
‘of the better models, which he ean 
do at Jess than half the store cost. 


Describing Some Wagons 


‘The design marked No. 1 is a 
novel and interesting variation in 
that the comers are cut off and the 
legs sawed from !4-in. stock, sot 
fan angle, This displays well th 
distinctive profile of the logs with- 
out the appearance of thinness 
that would result if they were paral- 
lel with one of the main axes of 
the wagon. The leaves are rectangular in general shape, but have 
the outside corners cut off at an angle to harmonize with the top. 
Number 2 is a little heavier tea a 

‘wagon with 8 light, straight legs, each 

pair being set back a trifle from the 
corner. The small blocks at the bot 
tom and top form a sort of base and 
capital for them. ‘The middle shelf has 
the corners cut off between the legs, 
but the lower shelf is rectangular, like 
the top. This tea wagon has a wooden 
handle, and the tray has metal handles. 


The Simplest Model 


In No. 3 is illustrated the simplest 

and easiest model of them all. Two 

frames are made for the sides and two 

for the end, and the four are then 

fastened together with glue and brads. 

Cove-shaped corner blocks are used to 
(Continued on pore 90) 
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your heating plant, as recommended last month in a survey of the house heating problem 


| The following article contains specific instructions for installing fuel saving improvements in 


- How You Can Improve Your Home Heating Plant 


Cut Coal Bills by Better Distribution and Conservation of Heat 
By James S. Godfrey 


make improvements in his heating 

plant and his house that will repay 
‘themselves over and over again, both in the 
saving of coal and the inerease of comfort 
during the winter. 

‘Tne installations and methods suggested 
below have been tried and tested and none 
‘of them is too difficult or costly to be under- 
‘taken by any man with a little ingenuity 
‘and a few of the ordinary tools that are or 
should be in every household. 

‘To decide just where to begin improving 
the heating arrangements of a house is 
often a problem. In many cases the effi 
cleney of a heating plant can be increased 
from 25 to 50 per cent, with a corresponding 
reduction in the coal bill; in other instances 
itis next to impossible to better the heating 

ments without changing the plant 
entirely or remodeling the house. Gener- 
ally speaking, inereased efficiency can be 
obtained by one or more of the following 
methods: 

1. Operating the furnace more econom- 
cally, 

2, Distributing the heat more thoroughly 
and evenly. 

3. Preventing waste of heat. 

4, Providing a proper degree of humidity 
in the air. 

So much has been written and so much 
advice given on how to operate all types of 
furnaces and heaters, 
that only carelessness 


nncen cover 


I MANY ways the home worker can 


be Bares 
en land in tn slongie lar ct 


prcring be 
Twine 


or indifference is responsible for losses due 
to poor regulation of the fire. In nearly 
every case, however, further improvement 
ean be made by substituting automatic 
regulation by means of a thermostatic 
device. ‘These are conducive to more even 
temperature throughout the house and pre- 
vent the losses caused by overheating at 
some times and allowing the fire to get too 
Tow at others. The home worker will find 
it comparatively simple either to install one 
of the commercial thermostatic regulators 
or to make one of his own as told in deta 


Heat Distribution Is Problem 


More important still is the question of 
distribution. Most warm air pipe furnaces, 
which constitute the larger proportion of 
heating plants throughout the country, are 
notoriously inefficient in this regard. “Nine 
tenths of the difficulty encountered with 
these furnaces can be overcome by using a 
blower or fan to assist the recirculation of 
air through the radiator or hot air cham- 
ber. Itis a simple matter to construet one 


of these injectors if electricity is available 
for operating a fan or blower, and the ac- 
companying instructions and illustrations 
give a method that can be adapted for most 
furnace installations. 

‘The conservation of heat is also of great 
importance. The home worker should go 
from cellar to garret looking for places 
where he ean prevent the escape of warmth 
that represents actual dollars and cents. 
‘Where to look for these “leaky” and how to 
Prevent them is graphically explained on 
a following page. 

Still another source of waste lies in the 
fact that moat homes do not have sufficient 
moisture in the air during the winter. 
More heat is required for comfort when the 
air is too dry and, therefore, any system of 


SS 
fn 


eahing windows giulght prevents waste 


increasing the humidity will indirectly ro- 
duce the coal bills and at the same time 
make the house more comfortable and a 
healthier place in which to live. ‘There are 
‘a number of ways of increasing the humid- 
ity and some of the best of these are 
described below. Instructions are also 
given for making a hygrometer for measur 
ing humidity, for it is as difficult to pre- 
serve the proper degree of moisture in the 
air without means of measuring it as it is to 
keep the house evenly warmed without a 
thermometer. 


How to Install a Blower 


To overcome most of the difficulties of 
the ordinary hot air pipe furnace, it in neces 
ssary to increase the amount of air passing 
through the furnace. ‘This ean be accom- 
plished very simply with an ordinary elec- 
trie fan or a ventilating fan or blower. 

‘The best location for the blower is in or 
near the so-called cold air duct or inlet pipes 
Obviously it is useless to make this installa 
tion if the inlet pipe leads directly from out- 
doors, because the fan then simply blows 
‘more cold air than usual into the furnace 
and decreases rather than increases the 
efficiency of the heating plant. The air 
‘must come from inside the house, nt least in 
larger part, There are 


two reasons for this: ¢ <rove pet 
Pence 


“rns eosin 


‘one ia that to force unduly large quantities 
of outside air through the furnace taxes it 
unnecessarily, and since the air has no 
‘means of outlet except through the window 
‘openings and door cracks, and the like, a 
hhigh back pressure is created and hinders 
the correct distribution of the heat. 

‘The first step, therefore, is to provide an 
indoor intake. ‘This can be done by running 
# pipe of No. 26 United States standard 
age galvanized sheot iron o° a framework 
covered with tin, sheot asbestos or plaster 
boards, from a floor radiator on the first 
floor down to the regular intake pipe. The 
radiator should be located in some rela- 
tively cold corner, usually in the hall, A 
hinged or pivoted cut-of, as shown, can be 
arranged in the most convenient manner to 
permit either cold air, indoor air, or any 
proportion af the two being supplied to the 
furnace. 

‘The next step is to provide for forcing a 
jet of air into the inlet pipe with a blower, 
Which should not be placed too near the 
Tarnace. All that is necessary to dois to fit 
2 conieal casing in front of the fan, as illus 


(Continued on page 100) 
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Philco Drynamic 
Radio “‘B’’ Battery 


Born the day you get them 


The life of a new Philco Drynamic Radio Battery starts 
when you pour in the Philo Electrolyte—not weeks or months 
before at the factory. And no initial charging is necessary. 


‘That means you can now get, for the first time in history, 
‘a charged, 100 per cent new storage battery the day you need it 
1 revolutionary development in battery engineering. 


Philo Drynamic Radio Batteries are CHARGED DRY at 
the factory. Just add Philco Electrolyte and they're ready for 
use. No waiting for initial charging. No paying for battery 
life lost on the dealer’s shelf. z 


What is even more important—Philco Drynamic Batteries, 
for both “A” and “B" Circuits, give you longer service per 
charge and last longer than any radio battery ever built. And 
their uniform current insures absolute freedom from “frying,” 
“cracking” noises. 


Why invite the annoyance of frequently tuning in—of having 
your pleasure spoiled by disturbing noises? Get the best possible 
Tesults from your radio by installing these wonderful new Philco 
Drynamic Batteries NOW. 


Ask your radio dealer for them or go to the nearest Philadelphia 
Diamond-Grid Battery Service Station. Philco Drynamic 
RADIO DEALERS—Philco Drynamic Batteries let you into the battery Radio “‘A’’ Battery 


business on a package goods basis. No acid sloppage. No charging equip- 
ment. No batteries going bad in stock. Wire or weite for details. 


Philadelphia Storage Battery Company, Philadelphia. 
Makers of the famous Philco Stotted-Retainer Batteries 
—standard for’ automobiles, electric passenger cars and 
trucks, mine locomotives and other high-power, heavy-duty 
battery services 


inwew 
DRYNAMIG RADIO 
BATTERIES 


Better Shop Method 


How Expert Mechanics Save Time and Labor _ 


sé 


Shaper and Planer Attachment for the Lathe 
Serves Many Purposes of Large Shaper at a Fraction of the Cost 


'ACHINE shops, tool rooms, and 
‘automobile repair shops will find 
the shaper attachment illustrated 

fa valuable addition to the engine lathe. 
‘With its ald, shaping and planing opera- 
tions of many kinds ean be performed; 
slots, keyways, and 

splines can be cut, 
taps and reamers 
grooved, and all 
sorts of trregular, 
angular shapes 
machined, 

‘To obtain the 
maximum utility 
of range and action 
from the attach 
ment, it has been 
designed for use in 
two different ways: 

1, Mounted. on 
the athe faceplate, 
it_ machines work 
hold on a table 
fastened to the 
compoundtoolrent. 
In this way it 
really serves as a 
planer, as the work 
is reciprocated be- 
neath the tool. 

2. Held int 
toolpost, the shap- 
fer head operates on 
work fastened in 
chuck or on the 
faceplate, or 
mounted on the 
athe ways,  rest- 
ing on a table, 

‘The utility of 
the shaper goes 
without saying, 
but many machine 
‘shops, commercial 
garages, and prac- 
tically all home 
model- making 
‘workshops have no 
shaper. A great 
deal “of work, 
therefore, has to 
be filed to shape. 
‘With this attachment such labor becomes 
unnecessary, and if reasonable care is taken 
{in laying out the work, much that is usually 
done with a large shaper can be accom- 
plished equally well, if not so rapidly, with 
this machine. 

‘The design has been carefully studied 
from different angles and is believed to be 
practically and mechanically well suited 
for giving the best results under the neces- 
sary limitations of range and power. The 
dimensions shown on the detail drawing 
are for a shaper attachment suitable for 
use on a lathe with a swing of from 9 to 13 

In machine shops where larger lathes 


BACK GEARS LOCKED 


By B. R. Wicks 


fare used, the attachment can be made 
heavier all around; in fact, it ean be 
adapted for use on faceplates ranging in 
size from 8 to 5 ft. or even more. 


cnt ew 


‘The movement of the table or platen 
when mounted as shown in the accompany- 
ing illustration and the movement of the 
shaper head when similarly held on the 
toolrest, is obtained by turning the hand- 
wheel that operates the lathe carriage. The 
length of the stroke can be regulated by 
‘stops on the lathe ways. If desired, the 
Jead screw can be utilized for performing 
‘the work automatically, but this is by no 
‘means necessary. 
‘The parts of the shaper do not require 
any lengthy description, as their shapes and 
sizes are fully covered in the detail draw- 
ings. It is merely necessary to follow the 


SHAPER BOLTED TO 
FACEPLATE, 


drawings exactly. Care must be taken that 
all the partsare absolutely square and true, 
and the fit of all parts, particularly the 
slides, are perfectly in line. The slots 
should be scraped after they have been 
planed, and care should be taken that the 

‘angles match each 
other. 

‘The tongue on 
the bottom of the 
frame, marked No, 
1, is planed to fit 
czactly, without 


and is held in posi: 
tion with two 
bolts. A special 
slide can be ma 
if the builder 
desires, but it will 
bbe found that with 
4 perfect fit in the 
toolpast slide, thia 
construction will 
bbe rigid enough to 
stand up under all 
the shaping opera 
tions within the 
range of the mae 
chine. 

By. taking out 
the toolpost, part 
No.7, and putting 
in its place a small 
extension tool 
holder, keyways in 
flywheels, pulleys, 
gears, and cams, 
an well as oll 
grooves in hear 
ings and bushings, 
ean be cut on short 
notice after | th 
holes have been 
bored and reamed, 
This can be done 
before the work 
has been removed 
from its position in 
the chuck or on 
the faceplate, In 
the same way it is 
corners that would be 
difficult or impossible to reach with the 
ordinary shaper tool. 

If a small tool holder is used in the 
regular toolpost, a large number of tools of 
‘various shapes can be made from 2/16-in. 
square self-hardening steel. Taps, ream- 
fers, and counterbores can be held in the 
chuck by the shank and the flutes formed 
by shaping, the back gear being used for 
an index. ‘This is a practical method and 
will be found a great saver of time. 

For use with the shaper head when held 
‘on the toolrest a table should he made about 

(Continued on page 82) 


This Trade Mark be UTILITY, CONVENIENCE 
and SATISFACTION in Radio 


AE Re 


‘ 
aie 70 to 81-20 Price $1.80 


‘OU can do without. PACENT RADIO ESSENTIALS — but 
Y you can't get the MOST from your radio equipment unless you 
use them. 
Every PACENT device is designed to meet a definite Radio need and 
developed upon the BEST Radio Engineering Principles 

THE PACENT UNIVERSAL PLUG—the FIRST Radio Plug 
con the market, is the standard of Radio authorities and is an absolute 
. ESSENTIAL on your phone cord. 


THE PACENT TWINADAPTER permits a single jack to accommodate 
TWO Plugs. 


THE PACENT DUOJACK (a recent PACENT innovation) instantly 
converts an ordinary binding post set to a plug-and-jack set and provides for 
‘O plug connections. 


THE PACENT MULTIJACK—a unit of THREE jacks for the price 
of ONE—provides a series of jack connections. 


Every PACENT ESSENTIAL adds delight to operating you equipment, 
“These ingenious and wsefal devices are the result of Predera 
Rado experts and a thorough endcrtaadiag of existng Radio needs 
Major Armianag USA. aed other Ieadog exocrine sppeccite the 
stator pomance of PACENT RADIO'ESSENTIALS and we 
egy in ther rato epparatas 
se PACENT devs nd se bow they wl ble yo ge om your 
set. Your dealer wll demonstrate any PACENT ESSENTIAL for you. 


Send for our Descriptive Bulletin P. S. 100 


DON’T IMPROVISE—PACENTIZE 
PACENT ELECTRIC COMPANY 


NCORPORAT 


D 
Manufacturers dl Distributors of Radio al Electrical Essentials 


EXECUTIVE oFncES AALENY BRANCH OFFICES 
22 Park Place SEAS Sa Cian Seek 
New'Yeek, N.Y. re WASHINGTON, D. C., Munsey Bldg. 


Member Radio Section, Associated need Mesehictan sf Blotaal Spot 
Canadian and Beth Licensees 
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Shaper and Planer 
Attachment 


(Continued. 


6 by 9 in., as shown, On the bottom of the 
table a tongue is planed to fit the gap 
between the ways, leas 3 in. ‘This 3s-in. 

is to provide for a gib to take up all 
the play by means of sutserews in the inside 
edge of the tongue, ‘The table is held in 
Position between the headstock and car- 
ringe by means of two studs and straps 
‘that fit under the gap. All the planing on 
tthe table ean be done with the shaper itself 
‘when the table is set up in position, 

‘The bottom of the table must be planed 
first and the gib placed in position; the 
holes for the sotacrews drilled and tapped, 
and the holes in the bottom of the tongue 
drilled and tapped, and the studs and straps 
made. When the table is put into place, 
the gib fs set up by means of the setscrews, 


z 


} 
4 
3 
H 
: 
H 


rf 
at 


a flat-nose tool and about a half turn of the 
‘screw, making what is known as a ribbon 
finish: The slots should be plane 


8 on a planer platen, 
Angle plates, a small vise, a straight edge, 
‘and a amall set of index centers can also 


24 Ram aide screw handle 38 
3 Beret oes Es, 


3 BE Raper in =F pe 
vat 


ike. ‘Then 
place the table in position and plane off the 
top. See that all four corners, when f:- 
ished, measure alike with the micrometer, 
Next, mark the teeth in 
and drill and ream right through the fnco- 
plate into the headstock for a tapered dowel 
pin, fitted with a nut, #0 that it can be re- 
moved readily when ‘not needed, If pose 


carting A eruat 
hart 


Used in connection 
Sho aetnettnnwnt has 


Tdrames of at 
sible, use this faceplate and angle plate 
only for the shaper attachment. 

‘To save time in setting up the shaper 
attachment on the faceplate, it is advisable 
to drill and ream the faceplate and angle 

(Continued om page 84) 
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Boys Today—Men Tomorrow! 


ERECTOR 


nderful construction toy In 


that ill life 200 
mast bere 
Its the most popular toy ka 
tthe Gibert line, 


erful articles om 
chemistry and engineering that will de- 
light the heart of any boy, but ft also a 
complete catalog of Gilbert Toys. Use 


HOUSANDS of young men from 20 to 30 years old, who are today 
making great strides in engineering, chemistry, and other sciences 
a few years ago. I have watched their 
¢ and I will tell you that Tam mij 
toys have started these boys on the road 
to success. When I was a boy I loved to play with scientific things 
myself, but no one made the kind of toys that I wanted, so T said 
that some day I would make for a new generation of boys, toys that 
T wanted when I was a kid myself. 

‘That is why there are wonderful Gilbert Toys for all kinds of scten- 
tific fun, electrical sets, telegraph sets, signal engineering, weather 
bureau outtits, civil engineering, hydraulic and pneumatic engineer- 
Ing, light experiments, sound experiments, glass blowing, mineralogy 
as well as all kinds of magic outfits, and sets to perform 
coins, handkerchiefs and cards. ‘There is a Gilbert Toy 
for every boy. They range in price from $1.00 to $30.00, 

Make this the best Christmas you ever had in your life, get a $5 
Erector Set or any other Gilbert Toy for the kid brother, boy friend 


A. C. GILBERT, President 


‘THE A. C. GILBERT COMPANY 
‘New Haven, Conn. 


IN DANE Enclosed fe 18e. Send the 1925 
‘THE A. ©. GILBERT-MENZIES CO. Year Book to 
LIMITED: 


‘Toreate 
Name... 


So we el 


Mester 
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TER SHOP METHODS ATKINS 
eee ze SILVER STEEL 
sts esr, pe | Ae WT SS 
Write for These 


Tikaren "Wl atime tea | 
FREE Books 


to locate ‘the angle plate readily when 

resetting it. 
the necessity for the special 

Every Saw User 

Should Have Them 


To a 
patterns and core boxes required in making 

‘These three helpful 
books are full of 


the castings, an alternative design for the 

ram is given. For machine shops or tool 

rooms where no facilities are available for 
time-saving and 
money-saving sug- 
gestions for saw 


users, They show 
you the best saw for 
every use, tell how 
to buy and care for 
saws of all kinds, 
and give useful facts 
on construction 
work. 


The Name “Atkins” 


Has been identified with 
the manufacture of saws 


Improve Your Radio 
Set with a Panel of 


CELORON 

The better the insulation 
the finer your radio set will 
perform, "Keep your con- 
nections tight and your insula~ 
tion right, This is one radio 
axiom. Here is another: Get 
the best panel 

The essential qualitis 


radio panel are non-condu 
tivity, strength and appear- 


How ram may he constructed without 
‘Slugs, "ons slide" only Petng weed 


having the castings made easily, this con- 
struction, making use of machine steel, is 
recommended. It has one other point in 


ance.’ Condensite Celoron |] | jeepmmmended. Jf has one othe for three hundred years 
i fav crystallize |] On ‘a saw this name 
fulfills them completely. This ‘as castings are apt to do, and will stand ones fost the ov 


hard, strong, 
terial will give y 
and volume resistivities, and a 
dielectric strength, greater 
than you will ever need. In 
addition to this the mat 
machines readily, engraves 
with clean-cut characters and 
takes a high, natural polish or, 
a beautiful, dull, mat surface. 
Approved by the Navy De 
partment, Bureau of Engi- 
neering. 


up better under excossive strains or abuse. 

‘Additional range for the tool ean be ob- 
tained by means of an extra plate bolted to 
the faceplate, as shown. 

Another simplification that ean be made 
at the option of the builder is to have only 
‘one slide on the ram. This does not reduce 
the eapacity and flexibility of the attach- 
ment very much, but eliminates a lot of 
work in making it 


fade. of. the. famous 
"Silver Steel", found 
only’ in Atkins saws. Tt 
‘means that the saw will 
un, asier, cut faster, 
its edige longer, anc 
save you time, labor 
and money in ‘cut 
wood or metal, 


Before You Buy 
Any Saw— 


How to Reproduce a Steel Stamp 
or Numbering Stencil 


Mount your equipment on nip si da cereus neh 
a Celoron Panel and note the || | ELARQENED stesl numerals or stencila, > alt about the Atkinstine, 
a ‘such a8 are used for marking metal D sit about the Atkina ine, 
improvement. . parta, can be preserved in die form s0 that 7 {é ecludes « better swt 

Are you a radio enthusiast? duplicate punches can readily be made in metal cutting purpose— 
Step into your nearest dealer's |} | case of the breakage or lous of the original. faaw that will help you 
and geta Celoron Panel eut to] | The fur, ieter-‘oe mark i embedded ts deour fork ese, 
the size you want. If, by any |} | thesurface of « biock of tools pre: Acker and easier gs 
the slae you want. If, by any 1 | ‘easly hes been annealed. Au may sten- Sou the pretest vslue 


nd longest service for 
your money. 


Get These Books—NOW 
““Suw Sense” “How to Care for Saws” 
“Hack Saw Chart” 

Well send you any or all of them, 
FREE, Just write your name an 
address on the margin of this page, 
State which books you want an 
mail @ to us TODAY, giving us 
your dealer's name. No. matter 
‘what you want to know about saws, 

ask Atkina. 


E. C. ATKINS & CO., Inc. 
Dept. R Indianapolis, Ind. 
amount of relief work is required to finish Png Pg, — Seg foe 
the stamp, after which it is tempered in Pome at Stoo gg and icy 


‘over the Wert: 


supply you, write us direct. 

Do you make radio equip- 
ment? If you are not now 
using Condensite Celoron let 
us give you the full facts. 


‘Are you a radio dealer? Send 
today’ for our Special Dealer's 
Proposition ‘covering Celoron 
Pancls and Insulated Parts, cil marks are made in this block as it is de- 
s sired to keep. The block is then hardened 
In any case write us today. ‘or tempered. 


Diamond State Fibre Company 
Bridgeport (near Philadelphia), Penna. 


Branch Factory and Warehouse, Chicago 
Oicen in Principal Cites 
1m Canadas, Diamond State Fibre Com 
any of Canada, Lid Toraeeo 


is desired to make dupli- 


the usual way.—M. B. K. 


| ‘This makes a clean profile and only a small 
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TN pleasure it will mean to you to 
popular of all wind instruments. Fascinating to 


ability into a handsome profit — players are among 


Try It in Your Own Home 


‘You may now have a Wurlitcer Saxo- "Wurlitzer Saxophone is without a 
Eecgamieaiteght | ech nieaeg ncn 
peony. If you fhe ssxopbons = Srezm, Irimade te ‘at 
co oo erat eas ae 
to Learn maa eatdgtage™ teed rena te 
eae 


how eaellyleblows ene ar isansgtnens ot note bonehe 


On Trial — Easy Payments 
‘Wurlitzer will send you any inseriement offers on complete musical outfits— 
fee. Allincrumensee out lowet rust ie everthing you need & 
Rectory prices, Special combination _practieally the cowt of instrument slope: 


Send for, New. Illustrated Catalog 


‘The greatest musica 


lished!" Over 1788 


Ssubtcmytomminn, | Wu tide coos sowie ace | 
F feede.soe sew cane cats aeeoer a ere ed | 
Ebert 


eka mune taaruments “Aso 
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BETTER SHOP METHODS 


Keeping Up to the Minute on 
Shop Methods 


| Wists going through a large industrial 
plant I was deeply interested in the 

went, In it was a young 
‘at a table before a pile of 
magazines, was making vigorous use of a 


“It Carries 
Its Table 
On Its Back” 


fo"eiteh ike the! foammedintely 


and a box of wax erayons. While T was 
watching him, he came to an article in a 
technical magazine on the pouringof metals, 


These are the words of a prominent author | nets eon ee 
and traveler concerning the at the top of it, and stuck it on the page 80 


tod at the top of the magazine, 


of the foundry. 
“ th department 
R e wie deignated by ie 
emin. mn ‘The policy of thin firm is that euch 
ve should spend an 
rockin the reading room, 
Sppreciate being able to select material of 
interest to them without taking the time to 
Jig for Cotter-Pin Holes Has 
Adjustable Stop 
The permanent baseboard of this machine makes it ss sate : | 
n E a jig for drilling cotter-pin 
wonderfully convenient to use anywhere and under all screws and bolts, take a block of 
conditions, at home or afield. You can operate it 


almost through, and fit a atop 


Send for our illustrated: “Your Ever 
Handy Helper.” Address Dept. 67 


equally well before your cozy fireplace or on your lap eaictne dated 
while seated on a log in the woods. the ight ‘dis 
And convenience is only one of the Remington Port- becky Dorin 
able's many advantages. It is the most complete portable at arated 
typewriter. Has the Standard Keyboard and many other the ous fie wl 
big machine features. Light, durable and compact; fits serve for dels i 
in case only four inches high. Sold by over 2,000 dealers bale of several standard sieae oH FB 
and all Remington Branch Offices. ——— 
| Making a Center Tester for 
| Tool and Die le 


HIS center tester {s one I made for 
myself and use right along on tool and 

die work in the shop. 
‘The dimensions given may not suit every 
mechanic, but they can, of course, be 


REMINGTON TYPEWRITER COMPANY 
Clacorporsted) 


374 Broadway, New York 


Paragon Ribbons for Remington Port- 
able Typeuriters, soc each, $5 dozen 


which ‘any be Varied ae dosed 
varied to suit the Individual judgment. 
On fine work an indicator may be used 


with the tester —H. Beno. 


REAL ENGINEERING FOR BOYS 


MECCANO 


The reason why you can build such wonderful models 
is a real engineering 

irders, rods, couplings 

and accurately made. 


y WHERE BETWEEN 5 AD is the correct age to start 
Meccano, ‘The youngest boy to build the moment he 


gets his outfit home. A serew driver and spanner are the onl 
tools necessary. y outfit complete, nothing further to buy. 
FULL INSTRUCTIONS. A Big Mlustrated Book of Instrue- 
tions goes with each outfit, making everything perfectly clear, 


No study needed. 


FREE TO BOYS 


MECCANO PRODUC’ if boys all about the jays of Meceano 
ing and how to 
DICK’S VISIT TO MECCANOLAND, a fascinat- 
boy's visit to the Meccano bead 
his experiences there. 
HOW TO MAKE A COMPLETE MECCANO 
RADIO RECEIVING SET, capable of receiving 
radio concerts, lectures, ete. 
HOW TO GET THEM FREE. Just show this 
page to three Jsend us their names and 
acddressess with y . Put No. 87 after your 
name for reference, 
MECCANO OUTFITS 
No, @ builds 131 models 
o. 8 builds 196 models 
ectrie meter) i up to 40,00. 
Sent prepaid on receipt of price if not at your dealer's, 
MECCANO. ANY, Inc. 
Div. K, ELIZABETH 
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“Static” Defeated and So 
Loop Aerials Available to All open eoae 


of One in Hacksaw Vise 
put only one piece at a time in the machine 


vise. This meant we were almost continu- 


0cO fem 


AD better plan 
was quickly d 
We placed 


Our own results and those of hundreds of amateurs Pa 
who are using COTOCO PRODUCTS have shown Teds” block that 
areduction of “static” almost to the vanishing point. fitted over the 
Radio Frequency amplification with the Cotoco shafts and could 
tapped transformer is the reason. Will the set slide on them. To the stationary jaw 


you make this Fall be static proof? And more of the vise we screwed a strap that in turn 
Zood news. Loop aerials give ample range, great held a screw with a handle, used for locking 


“ . all nine pieces at one time. This speeded 
selectivity and all-in-the-house convenience, up the work and relieved one man for 


‘another job,as he attended to the hacksaw 
‘only in his spare time.—J. H. Moons. 


Replacing a Defective Shaft 


Condenser |) 4 starr connected with an oninary 
: shaft coupling was found to have 
Designed first | fracture, as ilustruted at A. We had to 
foremost to make a speedy repair in order to keep the 
minimize  elec- machinery running, 80 we removed one 


Cotoco Amplifying Transformer for 


Radio Frequency (Two Stage) 
Cotoco Amplifying Transformer for Radio 
Frequency (Two Stage) Electrically and 
mechanically correct, as all Cotoco Prod- 
ucts are. Can be mounted for two or 
three stages of amplification. You'll 
never be satisfied until you are getting 
ere ce tia etl yon are ges 
ea ee a eee 
Lome rg 
Cotoco Amplifying Transformer 

for Audio Frequency part of the shaft. 

sion ese al aan we ert A in ci sth es 
Ot aarpnpd ofc oa Hot Re eee epi) 
pep gercper eed wee mer eak es tetsatee ree 
Fen eke art Sone cok ta te ape chem 280 
sre endo he ttt with oe bal coun 

ating te couning togioes we ware 
Be Tre Hege  ym 
Sx losewsne nun tenais pee 
Peper epee a pas 
Soest smaing cut The 


half of the coupling and cut off the defective 


Cotoco Honeycomb Coils ——— 
Our first product. We were elec- Chiseling Off Rivet Heads 
trical coil makers long before the TS, PREVENT elongating rivet holes in 

radio boom. Exhaustive tests prove | | thin metal plates when rivets are re- 

these inductances to be without an moved, it is well to back up each rivet with 
equal. Mount on either fixed or trunnion || # crowbar while it is being cut off with a 
brackets. 


ase5y_cse. 

Free Connection seh ee 
i Economical 

Diagrams verano EWEN BAIS 

For two stage and three stage Tarde, 


Fadio frequency loop aerial sets 
Eg? imecstocan’ tor Btle 
Frequency cold chisel. ‘The crowbar relieves. the 
pressure of the rivets against the plates, 
End there i then no necessity for redriling 
the holes when the plates are resssembled- 
COTO-COIL CO. Ifnecessary, grind the point of the crowbar 
2 Willard Ave, Providence roar wifhoa without alipping atthe 
Base of the rivet head.—G. L 


[A mthod that prevents distortion af holes 


If your dealer can't 
‘supply you, write us. 


November, 1922 
ETTER SHOP METHOD: 


Key Pins New Teeth in Place on 
Broken Gear 


JN. THIS. method of repairing broken 
teeth in a gear or on the rim of an auto- 
mobile flywheel, a stud made of cold rolled 
steel is first inserted, as shown, The 
diameter of the head of the stud should be 
nearly the width of the other teeth. The 

threaded end 

should be about 


rave one half that 
Fico diameter. 

‘The flywheel is 

then drilled, coun- 


ter-bored, and 
tapped to suit the 


Ss 


that is half in the 
rim and half in the stud, The face and 
flank of the teeth are then roughed out with 
hacksaw and finished by filing. A tem- 
plate of tin ean be cut out to fit one of the 
other teeth exactly and then used as a guide 
in perfecting the shape of the new tooth. 
‘This repair is particularly useful in ro- 
placing one or more teeth on the starting 
gear of an auto engine flywheel,—J. H. T, 


Filing Awkward Shaped Pieces 


HIAVE you ever tried to file an awkward 
‘shaped piece or part that came almost. 
level with the top of the vise? If you have, 
then, no doubt, you bruised your knuckles 


‘This handle saves knuckles from being 
Tease tee " 


just as the writer did until he made the 
little file holder illustrated. = 

A groove is made to fit snugly over the 
tang of the file, and the handle, being above 
the level of the file, allows you to work 
without danger of bumping your knuckles. 
‘This is a stunt worth trying if you have 
much filing to do—J, F. H. 


Drilling Cement and Brick 


A. EANDY tool for driting holes in brick 

| 4 walls, which the writer has found 

| more effective than the old-fashioned star 
brick drill, is made by shaping one end of a 

piece of octagon 

steel of the de. 


sired size and ATR ala 
length co a. fh =u < 
it “Point 

the other end to | es 

ft the chuck of 

‘mn ordinary brace, and then temper the tool 
Instrument mon will Gnd this help in 

plugging brick walls for mounting tele- 

prowess or” atiling through walbt whee 

laying cables.—Evsnert Iptor. 


New files should he reserved for finishing 
the larger surfaces of cast iron, bronze, of 
brass. When the file has worn somewhat, 
it can be used upon the narrow surfaces of 
these metals and upon wrought iron and 
soft steel. A used file is better than a new 

for the latter class of work, because it 
{s not so apt to tear the surface.—H. L. D. 


Start the Joy Special 


On Your Lionel 
Electric Railroad 


TART your LionelLimitedwithatouch 

of your finger. Send her on, now 
fast, now slow, backward or forward, stop- 
ping at stations, slowing down for signals, 
ringing automatic crossing warnings—golly, 
what a pack of fun, there is nothing like 
it in the world. 


Lionel locomotive and car bodies are of alle 
steel construction, hand-enameled, and baked 
like automobile bodies. For twenty-two years 
Lionel products have been “Standard of the 
World" because of their perfect electrical and 
mechanical workmanship, 

You can run Lionel trains from any electric 
light socket with Lionel ““Multivolt” Transformers 
or from dry or storage batteries. 


Lionel Electric Trains are made in America and 
sold by department, toy, sporting goods, hardws 
and electric stores, Long, satisfactory life is 
guaranteed your outfit by the high quality of 

jionel materials and skilled workmanship, Say 
‘Lionel to your dealer. 


Send at once for the handsome 40-page 
Lionel Catalog. | The complete line 
shown in beautiful four-color illustra- 
tions—chock-full of outfits and al 
kinds of up-to-date railroad accessories. 


si THE LIONEL CORPORATION 


48 “D" East 2ist Street New York City 


FREE-ThisBook on 
Home Beautifying 


“he ; 
PROPER TRE! ATMENT 
for 
yoRs. WOODWORK. 


FURNITURE 


ru 


lai bow inexpensive wt D 
voossmnay bc fnished sth areas bes 
Uial and article os hard wood. Tells 
‘whatimateralatoureandhowfovee them, 
Pehere calor charts reir por 
capucling et, Tels the Work of ete 
Spesutfalyiortated a eolor Fal 
cut and maf thls coupe 


rarvarncsar | 
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You Can 
Add Those 
Artistic 
‘Touches 


JOHNSON’S 
WOOD DYE 


Johnson's Wood Dye is very easy to 
apply—it goes on easily and quickly, 
Tpthoue, a ip or astra. Te penetrates 

eply, bringing out the beauty of the grain 
sethoxe "aha ier four ogre and 
joes not rub off or smudge. "Maden fourteen 
frenutifl shades. 

S.C JOHNSON & SON, Dest PS 11, Racin, Wie 

“The Wood Finishing Authoriti™ 
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= Home Workshop 


Make a Tea Wagon at Half Store Prices 


relieve the otherwise (Continued from page 78) 


straight lines. A plain 
top is serewed on from underneath and the 
‘usual wheels and casters are added. Two 
tray handles are fastened to the top to 


the wooden frame, the 
supplies necessary. are 
Lb. of No. 4 reed for braiding the edges 
of the frame and 14 Ib. of No. reed for 
weaving the tray base, as well as glass 


take the for the tray, 
place of and if de: 
Terger wood fied, forthe 
cn handle, Tower shelf 
Thecompets ‘Another 
et wagon Is simple type 
painted. or of tea wagon 
Enameled is without 
creamy light Tenves or 
green, or turned legs 
fome "other is shown in 

No.8 The 

orion ot 
and. stem: the. leaves 
led orm take | maker It 
ments ae poaslble to 
applied. ‘at provides 
the corners oomy alver 
and, it de: rawer. In 


sired, at the center and along the upper 
rails, This design harmonizes well with 
tome af the more modern painted dining- 
room furniture. 

Number 4 is a design with turned legs, 
having an inclosed ahelf directly beneath 
the top, upon which the tray ean be placed 
‘when not in use. ‘The tray isa trifle smaller 
than the top of the tea wagon. The leaves 
in this ease, as in No, 2, are semicircular. 

‘The mahogany tea wagon with a simple 
inlay on the rails and legs illustrated at 
No. 5, is unusual beeause the legs are set on 
‘an angle and no casters are provided for the 
longer ones, The wheels are extra large; 
they should be 16 fn. in diameter, if pow 
very 
construction 
and design, 
‘The tray isa 
triflesmaller 
than the 
table top. 

Number 6 
is another 
unusual de- 
sign, rather 
ornate in 


appearance, 
but not diff 
culttomake, 
since both 
the legs and 


ten wagon, 
shown at 7, 
isatypen 

much in 
favor.” Kes stra 
comparatively inexpensive and not a 
iments to make. ‘ame 1 in wide 24 
fn. long, and $0 in. Bigh can be made as a 
foundation for the reed, or one already 
bored for the binding can be purchased 
from dealers in basketry supplies. Besides 


tea wagons with leaves a small drawer is 
‘often provided, and sometimes there is a 
drawer in both ends, ‘The tray handles in 
this ease are made of wood in a style much. 
favored by some furniture designers and 
craftsmen. 

Number 10 is an electrified tea wagon, 
fitted with a double outlet for attaching an 
electric coffee urn, chafing dish, toaster, or 
stove, A length of Iampeord’ plugged in 
underneath the tea wagon runs to a base 
board outlet oF the nearest available light 
socket. 

‘The majority of ten wagons have turned 
legs and these and any other turnings re 
quired, such us handles, can readily be 

obtained by 
fany one who 
haw access 
toa lathe or 
cares to Ko 
to the mod- 
erate ex- 
pense of 
having the 
work done 
by a wood 
turner. If 
you have 
your own 
lathe, you 
can make 
even th 
wheels 
which pro: 
vide a par- 
ticularly in- 
teresting 
problem in 
‘wood tum- 
ing. 

In place of 
special turn- 
ings, stair 
balusters 
can be used. If they are old fashioned 
‘ones, they may have more or less individ- 
uuality in design and serve fairly well aslegs, 
‘but modern mill-made balusters are often 
spindly and inappropriate for furniture. 

The legs do not, however, have to be 
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How to Make a Tea Wagon 
(Continued from page 0) 


tu 
have the edges slightly rounded or cham- 
fered, or they can be made with decorative 
‘edges and voids" in fret-saw fashion. | 
‘Tea wagon wheels can be purchased from 


that is regard- 
‘ed more of leat 
‘as standard is 
16 in, in diam 
ter with a 3% 
in, rubber tire. 
‘The spokes are 


attached sepa- 
rately to me- 
commodate'the 
. These wheels are usually 

mahogany, oak, or gum, the latter 
taking a good imitation mahogany finish. 
Baby carriage wheels can, of course, be 
substituted, 

4 can be obtained without diff. 
culty. ‘They usually have rubber tired 
wheels 3 in. in diameter and about 15 


(Continued on poge 82) 


Coupon for Ordering Blueprint 
Blueprint Service Dept. 
Popular Science Monthly 
‘West 89th St., New York 
Guxtuemes: 


2 
2. Book Troush ad Table. 
4 504. Monoplane Glider. 


Kitchen Cabinet 
Ver Radio Receiving Set 
Shaving Cablaet. 

0. Atbor with Gate ard Seats 

10, Porch Swing 

14, Bench and Tie-Top 

12, Electric Washing Mac 

12. Tea Wagon ? 


te 


ik al 
Stee. oe 
City ond State... 


|. They can be plain and straight, or 


“If Your SILLS Rot 
What Have You Got?” 


Why not build your Garage, sills 


and all, of Cypress, “the Wood Eternal,” 
—the lumber that don’t rot? But of course 
you must make sure that you build of 
genuine “TIDEWATER” Cypress. How 
to be sure? Insist on seeing the arrow trade 


mark, shown below, on every board or bundle. 


‘While you are about it, why not 


write right away for Volume 28 of the 
world-famous ress Pocket Library? 
(That “guide, counselor and impartial 
friend of every home-lover.”) It will come 
promptly on request, with our compliments. It 
contains not only full size working drawings and 
complete specifications for the garage (which you 
can amplify to suit your needs as to space), but 
also many plans for pergolas and other home beau- 
tifiers. We leave it to you to positively insist on 
Cypress, “the Wood Etemal” when you order your 
lumber. You will do #0 for your own sake. (And 
it must be admitted that is a sufficient motive.) 


Vol.28 isthe“Trellis, Arbors and Pergola—Garage” Book. 
88 pages; many interesting pictures, 23 full-size work- 
ing drawings with specifications. 1 special “Vines to 
Plant—What, When and Why” supplement. FREE on 
request. Write. 


SOUTHERN CYPRESS MFR'S. ASSN. 


AOD Pape greta 


126 "Graham Building, Jucsonvie, Fonda 
Insiat on TRADE-MARKED CYPRESS at your local lumber dealer's 
If he hasn't & please advise us Promptly and we wil sce that you ae supplied. 
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) 


Arrer you have worn Florsheim Shoes 
i} you can truly appreciate the satisfaction 
—the extraordinary endurance—under- 
lying their refined, graceful appearance 

‘The Florsheim Shoe—Maost Styles $10 


Look for Name in Shoe 


THE FLORSHEIM SHOE COMPANY 


‘Manufacturers « CHICAGO 


FOR THE MAN WHO CARES 


The Ideal Tuner for 
Popular Broadcast Reception 


‘The new ABC Tuner No. 5750, illustrated below, meets the de- 
mand for a quality tuner at a very low price. 

Designed by Professor Morecroft of Columbia University, and 
manufactured complete in our own factory, this tuner is technically 
correct, thoroughly dependable, and embodies the most recent de- 
velopments. 

ABC Tuner No. 5750 has for its principle feature a very efficient 
vario-coupler of radically new design, together with two ABC 21- 
plate condensers. 

Note how perfectly this tuner fits in with other 
ABC Units—a complete receiving station giving 
you full command of broadcast programs. 


Write us for latest ABC Catalog 
and name of nearest dealer 


JEWETT MANUFACTURING CORP. 
342 Madison Ave. Dept. Cit w York 


ABC Radio Tuner ABC Detector and ABC 
No.8750°""" One-Step Amplifier 
fo, S013, 


ABC Loud Speaker 


‘Amplifier 
No. 5014 ‘No. $500 


“Best Ideas” of Readers 
Home Workshop Prizes 


A FIRST prize of $15 and a second 
prize of $10 are awarded each 
month for the best ideas published in 
the Home Workshop Department. 
‘These prizes are given in addition to 
the regular rates paid for contribu- 
tions and are, therefore, a bonus for 
especially good suggesti 

‘Any ideas that have helped you in 
your own home workshop or aided 
you in repairing or improving your 
home are apt to be of value to other 
tool users and are possibly prize- 
winning material, If you will de- 
scribe them briefly and send them 
to the Home Workshop Editor, 
PoruLak Science MONTHLY, 225 
‘West 39th Street, New York, they 
may deserve one of the awards. 

The articles should be accom- 
panied either by photographs or pen- 


cil sketches to make clear the details 
of construction. 
‘The prizes for November have 
been awarded as follows 
'IRST PRIZE, Poul He 
Hagerstown, Md., for a do- 


the working details of 
an automatic heat regulator (sce 
page 103). 

ECOND PRIZE, $10: John A. 
Mahon, Baltimore, Md,, “Auto and 
Phonograph Horns Combined to 
Make Loud Speaker” (see paye 1 


How to Make a Tea Wagon 


page 91) 
thick. Some are solid and others have small 
spokes. Ordinary casters will serve the 
purpose, but are not as neat. 

Although wooden handles are frequently. 
used on the trays, metal tray handles are 
sold in many varieties of shapes, sizes, and 
finishes. Some tea wagons with drop 
leaves have a tray handle in place of the 
conventional turned wooden handle, and 
there is a certain advantage in this because 


the smaller tray handle is not go much in the 
way when the tea wagon is being used as a 
luncheon table, A eraftsmanlike way of 
providing handies is to make them of ham- 
‘mered brass or copper. 

‘The regular large wooden handle can be 
disposed of when the wagon is used as a 
table if some simple arrangement is made to 
swing it below the end rail. 

‘Tray moldings are made in a wide variety 
of styles and can be obtained easily. 
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Drill Block Prevents Breakage of 
Small Hand Taps 


‘0 TAP a small hole in a piece of metal 
held in a vise without breaking the tap 
or cutting the thread out of square requires 
much skill and care. When the tap reaches 
the bottom of the hole, the resistance is 
hardly felt and yet the smallest fraction of 
a turn often breaka the tap. 
‘This difficulty can be eliminated if a 
piece of cold rolled steel $4 or 14 by 1 by 6 


‘The tap gulde and how It used. 


in, has a number of holes drilled through it 
to suit the different sizes of taps ordinarily 
used. The piece is held vertically in the 
vvise and the tap is placed in the proper hole. 
‘The work to be tapped is held in the left 
‘hand against the flat side of the fixture and 
tapped in the usual way. It will be tapped 
perfectly true and as soon as the tap 
reaches the bottom of the hole the strain 
will be felt before there is any danger. 

the tap's breaking.—AnTHun E. ScHoLz. 


Steel Square and Plumb Bob 
Form Serviceable Level 


SERVICE. 

ABLE and un- 
breakable level can 
bbe made with a steel 
aquare,a plumb bob, 
and a piece of hard- 
wood, Saw a long 
notch In one end of 
the stick and 
notch in. the 
fend and bore a hole 
through at the long. 
notch, Insert a bolt 
with a wingnut to 
clamp the bar to the 
‘square, us shown, 
‘The device can then 
be used in place of a spirit level on horizontal 
surfaces by observing the deflection of the 
plumb bob in relation to the seale.—J. G. 


Carrying Large Sheets of Glass, 
Veneer, or Cardboard 


'0 CARRY sheets of glass, veneer, card- 
board, and other flat, unwieldy objects, 
make a light-weight wooden rack as 
shown. A series of cross pieces afford a 
choice of hand 
grips; they make 
itunnecessary to 
strain the arm 
down to the bot 
tomof the sheets. 
Strips of felt 
may be glued to 
the parts of the 
rack that come in 
contact with the 
glass. —C. Nye. 


Yours At Last! 


Revealin 
for 


our: 


| Come out of the humdrum of dail 


SF earth and ocean, view the activities of inv 
man as he overcomes the thrilling mya 

Vir, tel the mont amaziog soy © 
inan has accomplished that go beyond the wi 
the eturting reaima of eccnct and shows you 
tofore been so vague and mysterious. 


history of Evolution 
How Darwinism 

‘The Moon—The 
Storms on Earth—The New Knowledge: 
tron, the Wonderful Thing Which Has 
| and tts Wonders—The Marvels and 
find Adaptations of Animals and Birds 
Animal Intelligence—The Dawn of Mind—T! 
Haman Body 


entific Instruments—The Mind of Man ai 


‘work has been hailed as the greatest publish 
read by scores of thousands. 


Nearly 1,000 
Splendid Illustrations 


add to the value of this set—photographs, 
drawings, diagrams—many im full color, 
forming’ in\themsclves a. most interesting 
collection of sciatic material. The four 
farge,. handsome volumes give you the 
wworld’s highest scientibe authority’—in the 
Torm of a plain story simply told. It will 
Bilan important place in every home, 


Get It On Approval— 
Pay Practically at Your Convenience 


‘You may have these four superb volumes 
‘your home for five days’ examination 


before you pay a single dollar. If you de- 4 
| cide not to keep them, send them back and 
be under no further obligation. If you keep I 


them, make a first payment of $1 and nine 
‘monthly payments of $2.00—$19.00 in all— 
fF one cash payment of $18.00. Send the I 
attached coupon and see for yourself the | 
‘entertainment and instruction that is here 
for you. 


G. P. PUTNAM’s sons”! 
Dept. 131, 2 West 45th Street, New York | 
ee 


The Most Amazing Sto: 


of i 
ory ever written—for it reveal 


fi Today—The Romance of the 
‘lution of the Stars—Life on Mars—Sun Spots and. Magnet 
Wonders of the Atom—The Discovery of the 


Mystery of Electricit 
0 y 


‘New Discoveries—The Plant World and Its Marvels 
Seas, of Segahores, and of Rivers—The Story. of the Rocks—Hi 
LifeAll About Bacteria—Marvels of the Invisible World— 


and all the other almost unbelievable discoveries man has 


Ever Written 


thejWonderful Secrets of Science 
‘—In Your Home—FREE 


life into a marvelous new world—where 
you can lift your eyes and read the story. 


of the heavens, see into the depths 
life; ook back to the dawn of mind, wate 
and time and space, 


to you truths of what 
dest fights of imagination; it takes you into 
‘simply and clearly the marvels that have here 


THE OUTLINE OF SCIENCE 
Edited by J. Arthur Thomson, 


yall scientific achie 


Professor in the 
University ‘of Aberdeen, Scotland 


ent since the workd began 
in the Light of Today—The Avent of Ma 
‘Heavense-Other Worlds than Ours— 


olutioniaed Our Ideas—TheX-Reay—Reudiua 

decful Lastinets, Devices, 

1 Mimicey, Camouflage and. Migration 

Hie of Beef ad Othe erecta 
he Wonders of D 

jd the Beginning af 

ieee raphy Wonderful 

nd the New Paychology—Payehle Research 
all wonder that. th 

ing event in many years and is being caged! 


This Coupon 
Brings the Whole Set on Approval 


po--------- 


© B PUTNAM’ SONS, 
2. asth Street, New Yorke 


Send oe, on appeoval, The Outine 
any volte 
‘inl Slusratton, 


Scene ta fou 


Daysent and $2,00'a moseh for nine montis 


Address 


Occspation, 
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Aerial Yachtsmen | 


(Continued from page 27) | 
‘The longer the duration of the gust, the 
better. 

During the period of increasing wind 


ERLA 


DEPENDABLE velocity, a pilot should turn his salplane 
head on to the wind and should steadil 
BADIOSBODUCTS fain height. In the second period, be sbould | 
ERLA, lead radio develop- | | turn at right angles to the wind (the ma- 
spent donot merely fallow st Ther | | chine ually lose some height during ths 
ccrerndecauiainchars, | | period. AC, the beginning of the thied | 


Sesion pelevenseeres a period—ol decreasing wind speed—the 
oe joule gel Pome machine should be turned tail to the wind. 
ote eke ROR EEL ORS ‘Since its apeed is relatively greater than 


- — that of the wind at diminishing velocity, it 


is possible for the machine to gain height. 
During the period of minimum speed the 
pilot should again turn at right anges to 
Compare this thrilling method of fight, 
which the alr offers a constant challenge 
to the pilot's ingenuity and resourcefulness, 
‘and in which he must depend for his motive 
power solely on his skill in “outguessing the 
winds” with the power plane flights in the 
recent Pulitzer contests at Detroit, Mich., 
inwhich the pilots, by merely watching dials 
and pulling levers, had instant command 
over power, speed, and direction. Such a 
‘comparison reveals the challenging nature 
of the fascinating new sport of air sailing. 


| Qualities an Air Pilot Needs 


The most necessary qualities for a pilot in 
soaring flight are knowledge of the struc- 
ture of the wing and ability to recognize in 
| advance the nature of gusts. This quality 
| might be called “seeing the air.” Some sir- 
plane pilots fight the air; others rideit. The 
pilot of the plane in which I lew as passen- 
ger from New York to Omaha in October, 
21, used the air gusts to gain altitude 
and would eatch the gusts under the wings 
and let them buoy up the machine for sev- 


eral hundred feet at a time. He followed the 
trends of wind instead of fighting them as 
some fliers do. A motor machine fi 

fn still air or with favoring win 

| plane must have gusty and strong winds, 
| and its pilot must “feel” what to do with 


‘them, just ahead of time. 
A gust of wind is in reality a wave of air. 

If you learn how to keep your sailplane in 
the front side of a high wave, you will glide 

| downhill for miles, just as a canoe with a 
‘wave at ite atern’will be carried along a 
river. But waves of air are not always what 


| they ‘seem. Sometimes, while there is a 
blanket of still air just over the earth's 
surface, swift air currents move above the 


calm. I have been in a balloon the bag of 
which was being carried along by one of 


these upper currents so swiftly that from 
the ear beneath it acemed as if a strong wind 
‘were blowing against our faces, yet in real- 
ity the car was moving in the layer of still 


How the Birds Do It 


Experiments show that birds seem to 
“feel” their way through the air and to 
sense strength and direction of the wind. 
‘This may lead to the invention of sensitive 
‘anemometers combined with wind vanes, 
mounted on antennae, or of “feclers” pro- 
jecting far in front of the sailplane of the 
future, to warn the pilot of the direction and 
relative strength of wind gusts. 

‘Although the pilot is all important in air 
salling, the machine, of course, must be 
very responsive to control, with sensitive 
rudders, elevators, and ailerons. 


It’s What’s Inside 
the Receiver Case 
that Counts 


Remove the cover of a Man- 
hattan Radio Headset. Note 
large horse-shoe magnet. 
Ir is made of Tungsten Steel 
the most expensive material for 
permanent magnets, and the 
best because of its hardness 
and property of retaining mag- 
netism indefinite: 


In the center of the case is 


the electro-magnet with its 
pole pieces made of Silicon 
Steel. Energy received from 


wireless message is exerted on 
the diaphragm through the pole 
pieces. If the pole pieces ab- 
sorb any of this energy, the pull 
fon the diaphragm is less and 
the performance of the Headset 
weakened. Silicon Ste 

pieces cut down 
and give strong signals. 


These are two points in the 
interior construction of Man- 
hattan Headsets which make 
for superiority. 

Look for the Manhattan 
Headset box on your radio deal- 
er’s shelf. It's illustrated be- 
low, All genuine Manhattan 
Radio Headsets may be identi- 
fied by the “"M” Seal Flash on 
the back of each receiver case. 
It’s your guarantee of qual 


| ANHATTAN 


ELECTRICAL SUPPLY CO.INC. | 

Beanie seer stn nt 
| frit Sea 
| ‘sr Lous ARINC 
| tii Foe, 1 tn Se 


ex, month we 
will tell "you more 
out the heart of 
ithe Manhattan 
Headset” 


2 =| 
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Brackets Support Vacuum Tube 
Platform in Radio Cabinet 


A NEAT and inexpensive method of 
‘mounting a platform for vacuum 
tubes in a radio cabinet is to support it 
from brackets on the panel and the back of 
the cabinet, as illustrated. ‘This has an ad- 
vantage over the usual U-shaped support 
because of the ease with which soldered 
connections may be made between rheo- 
‘tats and other parts below the platform 
that often are difficult to get at. 

‘With this design the entire under side of 
the platform is free and it may be adjusted 


Tes nent leneee eee 

Bis pieme ereanee aes 
to any height to suit the transformers used, 
ifehoy are tobe placed Inthe teal potion 
Unde the tube Cason of aot rubber 
tre placed between the bracket andthe 
platform, which is insulated entirely from 
the raining ner yr meana. of robber 
bushings and straps made of fiber, hard 
rubbers or compoaion 

‘When the mounting has been prepared, 
the platform can be removed while the 
acatim tive socket are fixed to ft. and 
then the whole replaced ata uni. it 
the traaformers ave atached othe under 
tide othe soldering of tho connections 
Between tubes and ttnatorers aise con 
be done before finally fastening the platform 
in placor-ChanusF LanoUntre, 


Nail Forms Handle for Cork 


‘ORKS in varnish cans and other con- 
tainers often fit flush and are very 
difficult to remove. This is particularly 


annoying when small quantities of the 
liquid contained in 
the can are re- 


providing a handle for the drawing of such 
corks is to drivea wire nail through the cork: 
from the under side and bend the point at 
fan angle to give a finger grip.—J. M. Pier, 


Removing Rust from Nickel Plate 


RUST spots on nickel surfaces may be 
removed by rubbing the parts thor- 
oughly with hard oil or vaseline. Allow oil 
to remain for several days if possible; then 
wipe clean with a cloth soaked in ammonia. 
If the spots do not yield to this treatment, 
‘add several drops of hydrochloric acid to 
the ammonia. After applying the solution, 
dry at once, then rinse with water, dry 
again, and polish —Dane R. Van Hors. 


Unequalled Low-Price Offers 
The Master-Baldwin “Throatype” 
Clarophone, complete - - - $22.50 
Denied 

The Master Baldwin Head 

Phones snes ss. + $9.00 
The net, tad Snprved Balin 
Ege Borges srt 

foi eet “ose dees he oad 
Tereaiy oe 

The Baldwin Head-Set - - - $16.00 
Zoe, ssolrt sagen ‘ead 

ieamratt cane tas ae 


Amazing Radio Feature 


means radio enjoyment for the entire family 
at a price within the reach of all 


‘OU who know radio equipm 
Know” the Baldwin Phone.” 
know its war record. 

‘The Government commandeered the 
Baldwin factory during the war to. as 
sure Baldwin Mead Sets for War Vex 

‘Government Sta 


els and Army and 
tons, 


‘Where exacting work is done there 
you find Baldwins. 

Now this amazing, phone is available 
Yo the public in the Aaster-Bald 
“Throatype” Clatophone, the 
‘and mowt perfect speaker, 


her atheros eh 
‘enables a roomful of people to hear 
Srey word te 
“Rie pufealy evar _sooad, 
oped the harmonies. Novasp- 

 bacing, raking of 
wher deny eal Gainey. eooge 
wear seariy and” disney 

the ‘averige ts Yow ay bead: 

Cling that yor act il pik a 

To changing of headact from one 
toranother No‘ean mines pak of th 
reeam 

Now goa can relly enjoy radio with 


the MasterBaldwia “Thvoatype” Claro- 
phone. 


‘Two Secrets of Its Perfection 
One secret of this instrument i a 
marvelous mica disk, unafected by hea, 
old or electric currents which iv actu 
Sted in both digections by an armature 
onearm superimposed ina magnetic 
fonearm superimposed Jn a magnet 


$22.50—An Amazing Prico 
The wonderful Clarophone costs but 
$225, “complete. So" everyone may 
ttre one 
Simplicity of design and large scale 
geodon ‘ccoust for thin elt 
Afgaeet quality the world ards. 


Try It at Our Risk 

We make yon the judge, Test it 10 
daye ‘Artech ito youre. Compare 
with thers, We” know "you ‘will be 
Tihted 

not pleased, return to your 
dealer and'get your mony back, 

‘Ak your desler forthe Afaster-Balde 
win “Throat pe* Clrophane, 
Reenter tats 

ei ap your Clrophone 
innmediaely, charge prepaid. (Refer: 
nce: Citigeas National Bank, Low An. 
len, Ca) 

now the real jors of radi Gat 
tale see oqutpeont at once 

Master Radio Corporation, 
ee ati Sor stoer ss 


Clarophone 


Send his your deter canna sappy 3m, 
| Master Radio Corporation, 
[Det 014, tS. Syrians, 
Te Agee, California 
Badan MRE for ora le 
i Sey ene i retwn the instr 
[ “Tisy nr satis equipment from 


[ couse 


(Aateon) 


" Tedances in your hand 
4 _asnaturallyas a Colt 45 


time when changing blades, Hard rubber checked 
handle and stream ne design. A Hack Saw 
Frame you will always swear by—never at. 
‘ik for Starrat Pistol Grip Adjvstnble Hack, Su 
TEs, ES Ste a ehmonoy bard 
Write for Catalog No. 22 °W" and the Supplement 
‘ering the net Beaeet Tooke 


THE L. S, STARRETT CO. 


The Word's Greatest Toolmakers 
Manufacturers of Hack Saver Unesceled 


it HackSan Chart wire, allowing a short end sufficient to serve 


The Bausch & Lomb TESSAR LENS 


FAST thoueh the bal-back may dinar lenses require time exposure. 
the Bausch & Lomb Tessar _ Made by America’s greatest op- 
gets him on the run, clearly and tical house, the Bausch & Lomb 
sharply, not blurred. For speed Tessar is unsurpassed by any othe: 

work the Tessar is unsurpassed. anastigmat lens in the world. 
And on cloudy days or indoors, it Tessar is the lens for both ama- 
makes possible snapshots where or- eur and professional. 


Write for bok," What Len Shall | By?" deciding vr complet line of eessiemet lms. 


BAUSCH & LOMB OPTICAL COMPANY 
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Antenna, for Use in Towns, 
Attaches to Clothes Line 


ADIO fans who live in upper spart- 
‘ments or flats where old-lashioned 
pulley clothes lines are used, ean install an 
aerial with very little difficulty. ‘The first 
step is to obtain a large, empty wooden ree! | 
and make a bracket for it, so that it ean be 
fastened to the window of back porch near 
the clothes line. Fasten an eye and about 
Gin. of strong cord or light rope to the reel. 
‘Tie an insulator to the end of the cord and 


connect with the insulator the 


asalead-in, 
At the farther end of the aerial wire place 
another insulator, 6 in. more of cord, and a 
third insulator, which is to serve as’ stop 
‘when it comes in contact with the pulley 
| Gn the clothesline pole. To erect the serial, 
| it is merely necessary to attach this last 
ngulator to the clothes line and pull it out 
‘as far as it will go. ‘The antenna ean be as 
quickly withdrawn when it is no longer 
needed.—P. A. Dascux 


Light Bench Clamp Useful 
in Holding Radio Parts 


GMALL work on radio apnarstun and 
electrical instruments often can readily. 
be handled ina bench clamp made ax 
‘shown, from materials to be found in most | 
‘serap boxes. The body of the clamp is a | 
piece of flat steel, about 1/16 in, thick, 2 in, | 
wide, and 12 in.'long. ‘The ends are bent 

in to form the jaws and the center of the | 


a 


‘A handy wine for small metalwork 


strip is turned sharply to bring the ends 
within 1 in. of each other. 

Countersunk holes on one side are pro- 
‘vided for the screws with which vise is fast- 
‘ened to bench. A stovebolt passes through 
holes drilled in the sides of the body oppo- 
site each other and a wingnut serves{for set 
ting the jaws on the part to be held. The 
elasticity of the steel opens the jaws when 
the work is to be removed.—G. A. LUERS. 
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Germs from Other Worlds 
(Continued from page 41) 


similar to our own has been very lately dis- 
puted, as a result of remarkable observa 
tions at the observatory on Mount Wilson, 
Calif., where spectroscopic studies are said 
to have revealed no trace of water vapor oF 
‘oxygen around the planet. "On the other 
hand, some observers advance evidence to 

tare heavy clouds hanging 


le, the possibility of radi 
communication ‘with the other planets 
provided there are indeed living beings 
‘upon them—has made this whole discussion 
‘one of the greatest popular interest, while 
‘the discussion itself has aroused an intense 
renewed interest in the original theory of 
Arthenius as to the spread of life spores 
‘throughout the universe by light rays. 

Space is, according to Arrhenius, filled 
with shoals of living “seeds,” and ocea- 
sionally spores of bacteria, ‘which settle 
upon Earth and other planets and com- 
rmence life in those worlds where conditions 
are suitable, 


Sunlight Composed of Light Corpuscles 


‘This theory ia strengthened by the belief 
‘that sunlight is composed of minute “light 
corpuscles” —bita of matter that are being 
incessantly radiated from the Sun. That 
ride of Earth turned toward the Sun is 
heing continually bombarded by untold 
billions of these light corpuscles. Though in 
size extremely minute, yet they are numer- 
us enough to exert a “push” upon our 
lobe, in opposition to solar gravitation, 
‘equivalent to 75,000 tons. 

‘Many of the particles of dust occupying 
interplanetary space are smaller than the 
light corpuscles in question. These dust 
particles are, moreover, cl 


then, themgeives they, push tees 
through space, and by chance may trans- 
port them to earth and other planets. 

‘This force of light, known as light pres- 
‘sure, is powerful enough to detach a living 
Organism from Barth's atmosphere, or that 
‘of some other planet, push it out into space, 
‘and finally transplant it upon the soil of 
another world, ‘Twenty days would be re- 
‘quired for organisms to traverse the dis- 
tance separating us from Venus or Mars. 


What Arrhenius Believes 


Professor Arrhenius considers that while 
many of the seeds and spores, during their 
celestial journey, will be killed, oceasionally 
they will retain their vitality and settle 
upon fertile ground, creating life in worlds 
that have cooled down sufficiently to form 
suitable abode. From this we might 
infer that all life, from one end of the uni- 
verse to the other, bears an intimate rela- 
tionship, and that the higher beings evolved 
Irom it and perhaps residing—as some still 
‘believe possible—on Venus or Mars, may 
not, after all, be so greatly dissimilar from 
ourselves as’ most imaginary drawings of 
the “Martians” have pictured them. 

If the Sun's light pressure is capable of 
transplanting tiny life germs from planet to 
planet, it might more easily trangport the 
spores’ of ‘bacteria, since they are still 
smaller. The planet Venus, our sister 
world, is, Professor Arrhenius thinks, 
probably suitable abode for the lower 


with life | 


(Continued on pase 99) 


Rules and Sur- 


GOODELL;PRATT 


1500) GOOD) TOOLS: 


“Accuracy is my family name,” 


says Mr. Punch 


You've got to buy measuring in- 
struments and precision tools—mi- 
crometers, gauges, calipers and steel 
reles—largely on faith. The repu- 
tation of the maker is your best guar- 
entee of accuracy. 

‘The confidence and faith that 
mechanics, artisans, and other work- 
men have in the Goodell-Pratt 1500 
Good Tools is never misplaced. Be- 
fore you buy another stee! rule, mea- 
sure it up with a micrometer. 


Exceptional accuracy — the 
result of taking pains 


If you could see the infinite pains 
taken in the making of all Goodell- 
Pratt 1500 Good Tools—you would 
realize why so many thousands of 
workmen have such faith and confi- 
dence in the Goodell-Pratt Tools they 
use. 

‘Your hardware dealer has Goodell- 
Pratt Tools or can get them for you, 
Talk to him, Meantime, write for a 
copy of our new machinist tool cata- 
Jog picturing and describing the very 
tools you have always wanted to call 
your own. It's free. 


GOODELL-PRATT COMPANY 


Amit 


Greenfield, Mass. 


Popular Science Monthly 


Plant Hunters Risk Lives 
Ces fo fos) 
> . 
They Wouldn’t Be fn tn 
The Same eee Aw ists bean ound 
Se ae eet 
See ee bene oe 


Given the same tools and material, two different workmen Sonos Prominent ancceg other past ni. 


would make two kinds of a house. The house of ‘one would be 
well finished—its interior, decorations and grounds a pleasant feditle bamboos, chayates, 
Hight to behold—the small details given attention—a house Egyptian and Algerian date pi 
well made, finished and complete. mangos, yang mae trees, South 


The other would build, but not so cleverly—you know the Haka" Colomblan’ blackberien, wid 


difference in two people. You would see the amateurishness in peaches and almonds, wild alfalfas, dwart 


his work, His house would not serve as well or last as long as ‘almonds, cherries and apricots, fruited cur- 
the house of the first builder. rants, Chinese pears, Chinese petsai, 


So it is with Machinists’ Tools. ‘There is a difference in the way 


Gasheens, tung-oll trees and pistachio trees. 
they are made, in the hardening and finishing of the steel, a In His Country's Seroice 
superiority in design, a higher accuracy, cleaner graduations 

here and there a slight advantage, which, all combined, make a 
superior Machinists’ Tool. 


‘The carly nervice rendered by the Ofice 
of Foreign Plant and Sood Introduction of 
the United States Department of Agricul 
ture owes much ofits succes to the enthu- 
BROWN & SHARPE Frame. tn eddhtion to: his inaivigual 
Franc, fa adlon thi nde 

' work in discovering and introducing man 
MACHINISTS’ TOOLS Toretga planta, suta, and falta into. this 
country, Mr, Lathrop, in company with | 

reprewat the fst ile’ product They were the St precision tool i Amer David Parcild, now ‘chit of the ofc, 
Lee eee ity hn by tht ne Sh lean Co raduations, correct traveled at Se Lathrop's expense for three 
ne eri Kowa sccrsey ned long le. Send fic eopy of out Nov BS years through’ many countries, collecting 
Catalog, listing 2000 different tools, ‘new plants and laying the groundwork for 

future broed and conatructive eff 

Brown & SHARPE Mrc. Co. ‘One of the first of the exploring scientists, 
MA: Frante N. Meyer finaly Hot his life inthe 

service after passing through experiences 

thot would match the tals of solder of 
Tl AN soeinee: Ka the nike pests votes in Cites 


MONARCH 
JUNIOR LATHES 


gems, Alone and miles from help he fought 
The Biggest Little Lathe Built 


Providence, R. 


‘ff Chinese ruffians who sought to hinder 
his work. For from six to eight months he 
traveled through the wilderness without 
seeing another white man, During this 
time he gathered and transmitted to Wash- 
ington thousands of plants that have en- 
twrewuaionst 00 WAKE 1.044 %.Oup Léa im | riched the fortunes of many farmers. 


- | ee auable werk nudely tr 
§ Brings This 


minated by his accidental drowning while 
Genuine 


DIAMOND 


‘chiovements is kept fresh in the minds of 
PLATINUM RING 


other workers in the service by the “Frank 
S SEND ONLY $2.00 nt 


N. Meyer Medal" awarded annually by the 
‘American Genetic Association for the most 
ichievernent in plant introdue- 


Some African Products 


Dr. H. L, Shantz, another of the lead~ 
{ing agricultural explorers, has invaded the 
innermost jungles of darkest Africa, on a 
9000-mile trip, in many respects the most 
remarkable ever made by one of Uncle 
Sam's plant hunters. Personally, he has 
‘sent in’ 1600 specimers of various kinds of 
‘African fruits, nuts, sorghutrs, and other 
‘unusual horticultural products. 

‘in Cape Colony Doctor Shantz obtained 
cuttings of the speckboom, a forage crop 
that gives evidences of adaptation to cul- 
ture under Californian conditions; and he 
collected also many samples of forage and 
‘desert plants that thrive under African arid 
land conditions, and that may be of impor- 
tance in vegetating our Western ranges. 
In Bast Africa he discovered and secured 
specimens of the famous telfaeria nut tree, 
‘which bears large gourds two or three feet 
ong, containing a number of deliciously 
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‘The Monarch Machine Tool Co. 
491 Oak Street, Sidney, Ohio 


ROYAL Perens 
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Plant Hunters Risk Lives | 
(Continued rom page 98) 

flavored seeds similar to the butternut in 
quality, 

Still another globe-cireling tour of the 
type that our agricultural explorers fre- 
quently make was a recent expedition of 
Dr. J. F, Rock to Burma, to obtain the seed 
of the real chaulmugra tree. From: this tree 
‘comes chaulmugra oil, from which is derived | 
the only eure so far found for leprosy. | 

After many false queste in different parts 
of Burma, where he found numerous so- 
called chaulmugra trees, but few that were | 
bearing the essential fruit and seed, Doctor | 
Rock was finally successful in gathering 
‘enough of these remarkable seeds to estab 
lish plantations in Hawai 

While these scientists were searching for 
thelr objects in Afriea and Burma, Mr. 
Wilson Popenoe was eurrying the paths and 
byways of Guatemala, Costa Rica, Colom 
bia, Ecuador, Peru and Chile, for other 
plant treasures. During a journey of 6000 
miles he secured 23 new varieties of avoca 
does, or alligator pears, also the pejlbaye, 
an American cousin of the Egyptian date 
palm; the Colombian giant blackberry— 

world's largest edible berry, growing to 
a length of 215 inches—a “white black- 
ferry" several diferent kinds of South 

rican peaches and apples, a remark- 
hie dart crange, ad's now Ope ef 
wild potato, 


Germs from Other Worlds 

(Continued from poge £7) 
species of living organisms. Ite vapor laden 
‘Atmosphere and sultry climate might con- 
ceivably harbor micro-organiama producing | 
a variety of tropical fevers and. perhaps, 

to.a spectacular extension of the 
‘theory, to them might even be traced some 
of the plagues that mysteriously appear on 
fanh. 

‘As illustrated on page 41, when Venus 
paswen between ut andthe sun, there is 
Afforded an opportunity for ech organ 
fame, if they exist, to be transported to 
Barth, ‘The solar rays, by. traversing 
Venus's atmosphere, hit the dust particles, 
which may be charged with bacteria, es 
‘well as animal and plant seeds, and convey 
them to the earth in about 20 days. Con- 
versely, germ inden dust is being continu- 
ally transplanted from our atmosphere to 
other worlds, ‘And go this intereh 
matter may be eternally. spread 
same species of life throughout the heave: 


Christmas Gifts You Can 
Make Yourself 


ETHODS of making unusual 
Christmas gifte will be featured 
in the Home Workshop next month. 
‘There will be articles on making toys 
an electric train, a kidéie brencho, 
dotl's house, a toy automobile, 3 
‘sledan,” and ther fascinating novel- 
es prepared especially for Porutan 
Science Mownity by some of the best 
toy designers in the country. 

‘Other stories will tell how to deco- 
rate the Christmas tree, how tozoake a 
doll radio receiving set; how to prepare 
‘marbled paper, and how to Build sub- 
‘stantial articles, such as an automatic 
Cigarette box and a combination book 
rack and table lamp, all suitable for 


ing stage for Vuletideentertainments. 


Dividend checks from the American Telephone and Telegraph Company are recived 
‘Geartrly by more then 200000 telephone were 


Owned by those it serves 


Less than Sify years ago an applica- 
tion was made fc ich 
created the poms 
‘een ditant points 
calmination 

march and exper 


owned 


irectly by the people—con- 
‘but controlled 


Fewest possible cost 
new facilities with the 
mand. To 

equipment, a 


Support of many communities 
oa hi ation er the Belt 
System, bring 

Public services bat s weer democracy 
Sf public service ownerchip-—s 
democracy that now hes more than 
300.000 stockholders—e partnership 
of thn rook and Ble whe wee tlephowe 
‘eevien cad the soak 

loyed in that service, The American 
Telephone snd Telegraph Company 


Sock ‘i you alreedy 


paying wages sufficient to attract and 


retain caps nin the 
service, They must adequately sup: 
ind extend the structure of 


interest of all—pub 
empl 


jo serve the people and is 
“BELL System™ 
AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


AND ASSOCIATED ‘COMPANIES 
One Policy, One System, Universal Service, and all directed 
feted Betiar Service 


dient bathe. 


‘Send Jo Ft Caog Nu. 77 
SOUTH BEND LATHE WORKS, 433 E. Madison St., SOUTH BEND, IND.| 
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Red Devil 


Lock Washers 
Do Stop Vibration! 


OOSENING, rattling, 
wear and tear put to 
antly and per- 


manently, 


Bolts and nuts on auto- 
mobiles, trucks, tractors, 
Stationary sod "marine 
fengines, farm machinery, 
ete, hold and stay tis 


“Red Devil” Lock Wash- 
ers are corrugated—have 
six points of contact where 
others have only two— 
three times the gripping 
power of others. It re- 
wires 134 turns to loosen 
them while others will 
loosen with a 34 turn. 
‘That means 665 per cent. 
‘ency. 


"200; 
50 in a bag, 250. "At all good 
Kite sores, dake 
ut of tock, send. name of 
dealer and order direct 


“Red Deal” Mechanics 
Teal Booklet Fre. 


“Red Deoit” To 
Maelan made 


SMITH & HEMENWAY CO., Inc. 


Manufacturers of “Red Deeit” Toots 
264 Broadway New York, N.Y. 


“Red Devit” Gloss Cutters—the gai 
stander tn of the rd. "Ie all inte 
‘SAL Maden sr Na 24s ae 


Your Home Heating Plant 
Continued from pase 


| THE HOME WORKSHOP 


pipe should be nozzle-like in shape. To 
‘make this, simply split the pipe down at the 
end in several places and bring the segments 
together so that they overlap to form = 
cone; then rivet them together. 
| — To got the maximum benefit of this recir~ 
culation system, cover the back of the fan 
also with a sheet metal casing and run a | 
stove pipe from it either into the new inlet 
‘or right up to the first floor, so that all the 
air blown into the furnace will be from the 
living-rooms. This arrangement produces 
surprising results and sometimes saves as 
‘much a5 22 cents on a dollar's worth of | 
coal, according to heating engineers 
‘Another method of accomplishing the 
‘same result is to place a fan in a tin-lined 
box with ducts leading to and from the cold 
tir pipe, as iustrated in the left-hand col- 
‘umn on page 7% 
‘The fan or blower does not need to be a 
powerful one; the average household fan 
ll serve the purpose, but a regular ven- 
tilating fan or blower has the advantage of 
being a little sturdier in construction. A 
‘motor as small as 1/20 h.p. will serve and 
when fully loaded consume only 38 watts or | 
about three-fourths of the current con- 
| sumed by an ordinary electric lamp. There- 
fore, the cost of operation is small. | 
| ‘The fact that so small a blower unit ia | 
required often makes it possible to place it | 
directly in the air duet. When this can be 
done, it is necessary merely to have a door 
{in the top of the pipe. In every case, how- 
ever, it is neces- 
sary’ to provide 
‘an indoor air in- 
let if one was not 
built when the 
furnace was in- 
stalled. 

‘A register of 
the usual type 
canbe purchased, 
oF one can be G ° 
made with cast . 

23 MO rman 


Method of installing Boor and 
Tosioters for seuitbatating air dct 

fron or steel grillwork, which can be ob- 
tained in all kinds of ornamental designs, 
‘By making use of this grillwork, itis some- 
times possible to put a register in an odd 
shaped or awkward corner where 2 com- 
mercial size of hot air register would not ft. 

‘The radiator, to give the best results 
from recirculation, should be 18 by 24 in. 
for a 4-pipe furnace, 20 by 26 for a 6-pipe 


| (Continued on pape 101) 
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A Clean, Sharp 
Cut—Everytime! 


—they can’t wear out! 


‘Neverslip cutting blades are made 
from special high carbon crucible 
steel, That's why they'll outcut 
and outlast any plier made. Cru- 
cible makes a strong tough edge 
that resists wear and remains 
sharp for a long time. But if you 
accidentally nick the edge you 
don’t have to throw the plier 
away. 

For Neverslip Pliers are made 
with renewable cutting blades— 
you merely remove the old blades, 
insert new ones and you have a 
brand new pair of pliers ready for 
‘use at small cost. 

Neverslip Pliers will cut soft wire 
‘or insulation clean and even—no 
rough or ragged edges, They're 
guaranteed to outeut and outlast 
any plier made. 


NEVERSLIP 
side cutting pliers 


Just go into any hardware store and ase 
‘to see a pair of Neverslip Pliers. Look 
them over carefully. Note the sharp 
cutting blades. If you want to get real 
faction and long life from a pair of pliers 
buy Neverslips. Most hardware dealers 
sell them. Write for leaflet. 


THE NEVERSLIP WORKS 


New Brunswick New Jersey 


Neverstio furnished in sin woven 
‘tnd eight inch ses 


November, 1922 


THe HOME WORKSHOP 
Your Home Heating Plant 
(Continued from page 100) 

furnace, 21 by 29a. for an &-pipe furnace, 

and 24 by 92 for an il-pipe furnace. These 

areas are larger than the sizes of cold air 

ucts for furnaces of corresponding size. 
‘The location of the register will be deter- 


mined somewhat by the floor beams, which 

are placed 16:n. from center to center. Not 

| more than one of these beams should be eut, | 
and then headers should be placed across 

the opening to hold the ends of the cut 

| beam and to prevent any possibility of the 
floor's sagging. Because of the danger of 

striking a nail, an old saw ahould be used 


ay water wee 
noe” 


ir 


for cutting the opening in the floor. A 
| Danoard epater may be wedi mre con- | 

venient, 

If the home worker does not care to | 
undertake the sheet metal work himself, he 
can make a drawing showing the exact 
dimensions of the pipe and fittings needed 

id have them made up very reasonably | 
at a tinsmith’s shop. | 
| Sometimes the installation ean be sim- 
| plified by using one or two of the existing 

hot air stacks us intake flues. The pipes 
fring 10, the hall register and to the 
register or registers in one or two of the 
little used rooms of the house can be dis- 
conneeted from the furnace and connected 
with the cold air duet. This requires little | 
work and usually very little, if any, addi- 
tional piping, but itis open to the objection 
that the area of the combined flues usually 
ia not as large as if a single new inlet is pro- 
vided. “Unless ample provision is made for 

air to the furnace, it will not 


Inan emergency, a fan often can be used 
to aid the circulation of air by placing it 
with its back against a register so as to suck 
warm air out into the room. 


Heating the Bathroom 


When pipeless furnaces are used and it is 
desired to provide heat for the bathroom, 
nursery or other room that is shut off from 
the rest of the house for considerable peri- | 
‘ods, one of the most efficient methods is to 
install a hot water heating attachment in- 
side the furnace and connect it with a hot 
water radiator or pipe coils, as illustrated 
above. Another method is to use a fue, 


(Continued on page 102 


7 Snap a Switch 


to Charge 
, Your Battery 


If you have a radio receiving set using a storage battery, 
haven't you often wished for a simple efficient means 
for recharging this battery without lugging it away to 
a service station? 


Tungar 


charges storage batteries from any alternating current 
lighting circuit with a minimum of expense and trouble. 
‘You can do your charging right in your own home and 
without lifting the battery from its present position. 


‘The Tungar is not new—thousands have been used for 
charging automobile starting and lighting batteries for 
years. Tungar has no moving parts to wear out or re- 
quire oil. It requires no attention while charging but 
may safely be left on the battery all night. 


If your dealer in radio or other electrical supplies does 
not carry Tungar, write us and we will send you litera. 
ture and tell you where you can get one. 


General@Electric 


« Company itigas “« 
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Bag Bldg 


Ti you become talned paint 


CLEVELAND PAINT SALESMEN'S TRAINE SCHOOL 
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Sits There Watching 
a Lifetime of Work 


If some mathematical wizard 
himself on your ma- 
chine, totalled the output at light- 
ning speed and told infalibly how 
the work was going, what would 
his services be worth to you? 
‘Would he be worth the price 
of a Veeder Counter>—you 
canhave him for that price. He's 
a Veeder Counter personified. 
‘You're paying someone to count 
the product anyway, at some 
stage of operations. From now 
‘on, count it automatically instead. 
Increase the VOLUME automati- 
cally, by counting it in front of 
the machine operator—with a 


ATTY 


COUNTER 


‘The Revolution Set Back Counter 
below records the output of any machine 
where 4 ahaft-revolution indicates an 


fared Prk 

fount, Ct estan one-half vse 

ack Rotary Ratchet Counter, to recrd 
feprosatng, mavements an 00 
premen 1150 Git) 


Speed Counter 


Teele permis of 
Hywhee, You bold the tip 
ou ld the 


hand of your watch 
prentare when minut 
lite eontrals the re 


Send for free booklet no mat- 
ter what you want to count— 
automatically or by hand. 


The Veeder Mfg. Co., 
M4 Sargeant St, Hartford, Conn. 
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‘Your Home Heating Plant 
(Continued from poge 101) 

which can be made ofa large stovepipe, con 

necting with the regular het air chamber or 

an ausillary hot air chamber made by in- 

taxing part of the smokepipe with a larger 


pipe. 

‘Such a flue, however, usually will not 
operate unless 1 fan is placed in front of it, 
and, therefore, it is generally easier to pro- 
vide a separate gas, gas-steam, or electric 
heater for such a room. 


Making a Sef-Filling Humidifier 


‘When the circulation of air is as good a3 
can be made, it is not difficult to provide 
for a proper degree of moisture. Most fur- 
races have a water pan, but usually these 
fre placed in such a way as not to provide a 
sufficient surface of water for evaporation. 
‘The best plan is to keep a panful of water on. 
top of the furnace. It should have aslarge 
an area as possible. 

‘The simplest way to obtain one the right 
size fs to make i¢ from a sheet of galvanized 

fron either by 
cutting the cor- 
ners, turning 
them up, rivet 
Ing and soldering 
them, or by bend- 
ing up the edges 
and turning the 
corners in, as 
{llustrated. With 
the latter meth- 
od, a sin 
Ineach corner will 
old the pan an 

no soldering is 
neceasary. 


foo nt.9 
Sect ae 


“Typleal arrangement of water pan on 
Fics supplied treo tani and soe 
Sealsn for milking pom without soldering 


To avold having constantly to fll the 
pan, itis well to provide a tank outside and 
both tank and pan can then be controlled 
by Using a regular float valve. Any one 
who has had the most elementary exper 
tence in pipe fitting will have no difficulty in 
making the arrangement illustrated. ‘The 
‘only point of importance is to provide an 
overflow in the tank so that in case the 
valve fails to work for any reason, the water 
will not flood down on the furnace itself. 

‘To provide the proper degree of humidity 
1 steam-heated room is even simpler. It 
is merely necessary to change the air outlet 
valves on the radiators for some type of 
‘commercial valve that is designed to permit 
‘a certain amount of steam to escape and 
mix with the air of the room. The same 
result can be accomplished in a makeshift 
manner by taking off the valve cap and 


turning the adjusting screw a trifle so that 
(Continued on page 103) 


ny 


HEA eit 


nt 
i 


3 


Popular Science Monthly 


womae yaa tnctntng on ail 


sain krona chek i 


wile 


verve 


November, 1992 


"THE HOME WORKSHOP 


Your Home eas ing Plant 
« 


the valve Teaks a 
steam to escape. 

With a hot water system itis dificult to 
provide sufficient moisture. ‘The amount 
Tequired is so large that even placing & pan 
‘or humidifier on each radiator usually does 
not help much. 


Automatic Heat Regulator Saves Steps 


‘The usual practice of fixing a furnace in 
the morning and in the evening and allow- 
ing it to run with little or no. attention 
| throughout the day is not as economical, 

according to heating engineers, as to main- 
tain an even temperature throughout the 
day. To do that, however, requires con- 
stant watchfulness and this ean be ac. 
‘complished in most households only with an 
automatic regulator. ‘The one illustrated 
‘was designed by Paul H. Byer, of Hagers- 
town, Md,, and not only saved many steps 
to the cellar, but apparently caused a slight | 
reduction in the amount of coal tsed. 

This device automatically opens and 
closes the check door of the furnace at any 
temperature desired and keeps the temper- 
ature amazingly constant if the adjustment 
screws of the thermostat ure carefully set. 

‘The power is supplied by one or more 
batteries which operate the plunger of the 
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le and permits the 


sy prgesely ctr tle spate 
tht arate te provide nm 


solenoid and a weight heavy enough to oper- | 
ate the damper. The pulley A is made of | 
‘wood in one piece. ‘The upper part is one 
hhalf the diameter of the lower part so that 
the weight will move the same distance as 
the handle for raising it. ‘The pulley may 
have a brass tube for a bearing, which 
‘should be a loose fit on the shaft. 

‘The ratchet plate C, made as shown, is 
fastened to the pulley by wood screws. The 
central hole should be larger than the shaft. 
‘The eacapement wheel B is provided with 


ip you. _ When you want to saw a board, cut a groove, smooth 

block, sand a joint, grind a tool, buff a piece of metal, or do any one 1 
€f a thousand similar jobs, in do them quicker, easier, better and 
cheaper with the help of hine than you can’ by band. Hundreds of 
owners are getting surprising results with 


Crane’s Junior 528.28 


Iz you like to “make things with your hands,” here's something tl 


A high grade product. of “remarkable 
capacity, Tow ‘in ‘rst cost 
‘and operating expense, Can be used 
for a multitude of jobs. Specially 
adapted for use in ‘wood and soft 

metals 


he, Oe 


Semen | 


KD MalL THis COUPON 


W. & J. BOICE, Toledo, Ohio 


thin eens 


Hunting Searcy 
Baits and all 
ces.” Write for 


| TRAPS-GUI 


Trapper’ Supplies at lowest 
‘Trappers’ Guide, Catalog 0 
lien Game Lave, Fur harket tnlormattce: 
Ail sent Free. 


E. W. BIGGS & CO. 


TYPEWRITERS 


HAIR GROWS! 


drags ox dectricity. A postal brings: 
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T. BURROWES CO., 90 Free St, Parad, Mabe 
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Does this smoker 
know what he’s 


talking about? 


He says the best pipe 
of the day is the 
first one 


A smoker from Zanesville, Ohio, who 

fers to conceal his identity under the 
itials “A.IK,," insists that the after- 
breakfast pipe is far and away the best 
pipe of the day. 

“Of course,” writes A.KC.K., “it depends 
somewhat on the breakfast.” I eouldn’t 
fet much joy out of pipe after gettin 
tip from burnt oatmeal, bad coffee, an 
soggy toast, But after one of the brea 
faste my wife can turn out, that’s different 

“Then when T step out on the porch and 
light up the old pipe, I very early. ap- 
prsch the inaacte ‘of my day: As 

ure it, one puff after breakfast is worth 
dozen pufls after dinner, 


pipe in any 
way injure my stand- 
ing as an inveterate 
pipesmoker. I smoke 
from breakfast until 


bedtime and get a 

Jot of pleasure out of 

each, pipe, provided 
always that fuse 
the right kind 
of tobacco.” 

At this point 
it, seems only 
fair to admit 
that A. K. K. is 


an Edgeworth 
‘smoker. 


covered that Edy 
kind of tobacco’ 

Edgeworth may or may not be the right 
kind of tobacco for you. At least we want 
to give you the opportunity of finding out 
just what you do think about it 

Just jot your’ name and address down 
on a postal and we will send you immedi- 
ately’ free samples, both of Edgeworth 
Plug Slice and Ready-Rubbed. If you vill 
also include the name and address of the 

er from whom you usually purchase 
your tobacco supplies, we will appreciate 
the favor. 

Edgeworth is sold in various sizes to suit 
the needs and means of all purchasers. 
Both Edgeworth Plug Slice and Edge- 
worth Ready-Rubbed are packed in small, 
pocketsize packages, in handsome ti 

jumidors, and also in various handy in- 
between sizes, 

For the free samples address Larus & 
Brother Company, 59 South 2tst Street, 
Richmond, Va. 
safe Retail Tobacco Merchants: If your 
jobber cannot supply you with Edgeworth, 
Larus & Brother Company will gladly 
send you prepaid by parcel posta one- or 
two-dozen carton of any size of Edge- 
worth Plug Slice or Ready-Rubbed for the 
‘same price you would pay the jobber. 
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| three or more studs, a hole for the brush 
‘screw, and two teeth or studs in its circum- 
ference 180 degrees apart. This piece is 
held securely to the shaft by a setscrew. 

‘The trip lever B is provided with a cam 
made by bending a small piece of steel at an 
angle and riveting it in the position shown. 
A stop is made by sawing back a short dis- 
tance from the end of the lever and bending 
the strip out. ‘The thermostat is made by 
riveting together pieces of copper and ine 
and fastening them at the end so that they 
‘can swing back and forth between the ad- 
justable contacts. ‘The unequal expansion 
and contraction of the two metals cause the 
arm to bend one way or the other in propor- 
tion to the temperature changes. 

‘The thermostat makes contact for hot or 
cold, as the case may be, by bending to 
touch one or the other contact screws. 
When the contact is made, the plunger of 
the solenoid is drawn in. This moves the 
trip lever B, and releases the escapement 
wheel so that one tooth passes by. This 
tooth comes in contact with the cam and 
while passing over the cam causes the 
plunger to be withdrawn. The other tooth 
in the eseapement wheel then comes in con- 
tact with the stop. 

During this operation the shaft and 
crank on the end have moved through 180 
degrees and the brush makes contact with 
the other terminal of the thermostat, so 
that the device is set for the time when the 
thermostat bends the other way and makes 
| contact with the opposite screw. 
| To install a commercial type heat regu- 
lator it is usually necessary merely to 
mount the thermostat on an inside parti- 
tion. The cable carrying the electrical con- 
nection is passed through « hole back of the 
thermostat and dropped down between the 
studs to the cellar. The only difficulty is 
to fish the cable through the floor. The 
regulating motor, whether spring or electric, 
{is placed on brackets near the furnace in a 
position convenient for running chains to 
the draft and dampers. 


Alarm Clock Opens Drafts 


An alarm-clock regulator is easily in- 
| stalled even when a thermostatic regulator 
is not used. It costs little and serves for 
| closing the dampers and opening the draft. 


‘This saves making a trip down into the 

cold cellar the first thing in the morning. 

‘The principle of operation is simply that 
(Continued om page 105) 


Choke off that Squawk 


FTER all it is not always 

the bad vaudeville ac- 
tors that ‘get the hook.’ 
Many owners have found an 
efficient hook to choke off 
the “squawk” of their radio 
sets and secure enjoyable 
music by adding Acme Audio 
Frequency Amplifying Trans- 
formers to the ordinary de- 
tector unit, Acme Trans- 
formers cost but five dollars, 
yet the results are almost 
marvelous. Not only do they 
amplify sound, but they bring 
it naturally—realistically. 
‘They are necessary to the 
proper operation of the Acme 
Clear Speaker which enables 
a whole roomful of people to 
enjoy the broadcasting con- 
certs, 

In order to get more than one 
Iroadeasting station and. thereby 
pick out the concert you like best, 
You should also add an Acme Radio 
Frequency Transformer. ‘This 
greatly increases the range of your 
Sct whether it be vacuum tube o¢ 

‘detector type. This won- 
‘erful ttle transformer sells for the 
fame price as its twin brother the 
‘Reme Audio Frequency Amplifying 
Transformer. Your set ix not come 
plete without both these transform= 
fesand the Acme Clear Speaker, 

‘The Acme Apparatus Company 
(ploneer transformer and. radio 


engineers and manufacturers) also 
‘make detector units, the Aemefone, 
‘Aeme C. W. and’ Spark Trans: 
imitters, ete. "Weite for interesting 
‘Transformer booklet if your own 
radio or electrical, dealer cannot 


TypeA-2 Acme Amplifying Transformer 
Price $5 (East of Rocky Mts.) 


ACME 


for amplification 
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when the alarm clock rings, it unhooks a 
weight that operates the drafts and damp- 
ers. The various arrangements of chains 


forhotair steam, 
hhotwater or pipe: be 
omeite 


less furnaces are 
the Tre Levee | 


made clea 
accompanying ile 
lustration. A few 
yardsof chain,an 
ordinary alarm 
clock, a door 

‘ing, two pul- 


features that 
will appeal to you 


Hanes Staunch Elastic Shoulders are 
tedecing ‘ni 


2 fahtadneay acond he no an bes 
fie wn oat 
3 Sotracties Seaton iss 
‘city and wou fave a ip 
Hames Closed Croteh tan chet Ia 
ea ay hat aly been fod 
5 Hanes Elarie,Anklg bil thir sage 
Rina ont yur tice EP 
HESE big features alone are enough to 
give men folks a friendly feeling for 
this high-grade, popular-priced winter 
underwear. But there are other important 
Hanes features too—atrain points that are 
strongly reinforced flat, non-irritating 
seams that hold fast; buttons that actually 
stay put; buttonholes that keep their shape. 
And all covered by the Hanes money-back 


guarantee. 


weighing from 6 to 8 Ibs., will have to be 
purchased, and a small brass catch made 
for holding open the firebox door, in case 
it is the practice to open that door at night 
to check the fre. 

‘The alarm clock should be inclosed in | 
1 box to protect it from the dust. The 
‘weight is attached toa length of chain and a 
hook in the other end is placed over the 

When the alarm rings, 
the key, to slip 
it. Tus oper- 


If you want underwear this winter that 
will give you perfect comfort and long wear 
—and at a very low price—buy Hanes, 

‘The Hanes winter underwear line in- 
cludes heavy-weight shirts and drawers and 


id dampers directly, except heavy union suits in two weights, 


i 
eftrebor door, in which cate | anes for Boys—Two weiphts—hervy and extra heavy, Sizer 2 to 1 
i or, in which ca ye—T wo wightr—heany and exira heavy. Sizes 2 t0 16 
Fanart ee eter tor Anatthe door | Sears. Also knce length and short sleeve. co 
frame, and thus causes the spring to shut 1 your dealer can't supply you, write dicect to us. 


tn petcteasopen replaces are,theynever- | Ps H. HANES KNITTING COMPANY, Winston-Salem, N. C. 


tte a tn fen aera es «| ef ds ful cut aie nu uit’ 


source of heat, 


beeai Radio Hook-Ups 


sorts of odds 

and ends of 

wee teas LAR N.Y. | gs waPQRULAR SCIENCE MONTHLY 

would be Wh 

wasted. Even 

newspapers 

rolled into bun- 

dles and burned 

in the fireplace 

throw out a surprising amount of heat. 
Many fireplaces, however, especially. 
‘small ones in modern houses, are apt to 
smoke. This usually is due to poor design, 
the fireplace opening being too large in pro- 
portion to the smoke flue, It is difficult to 
do much without reconstructing the fire- 
place, but often the fireplace can be made 
to draw better simply by reducing the front 

(Continued om page 106) 
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opening with a hood. ‘This can be made at 
home of sheet iron or a hood may be pur- 
chased and fixed into the fireplace, 

A great deal can be done to conserve 
heat in houses, stores and offices by pre- 
venting unnecessary waste of warm air, 

‘The first thing for the home worker to do 
when cold weather starts is to place weather 
strips on doors and windows, (See illus- 
tration at bottom of page 78.) 

Try each window in turn and see if the 
sash rattles, For each window that is not 
absolutely tight, obtain 8 oF 9 ft. of ordinary 
weather strip. ‘This should be nailed with 
1-in. brads to the blind-stop around the 
side and top of the window frame, outside 
the upper sash. Carry down the atrips as 
far as the lower edge of the meeting rail, 
Be sure to press the weather strip against 
‘the sash 0 that it is a snug fit and yet not 
80 tight that the sash sticks, 

If the sash lock does not pull the meet- 
ing rails close, take off half of the catch, 
plug the holes, and replace it farther from 
the other so that the cam action will draw 
the meeting rails tightly together. If this 
does not make the window perfectly ai 
tight, pry off the window stops, which are 
strips about 34 by 1% in, on the inside, 
remove the nails by pulling them throug] 
the back, or cut them off and nail the stops 
back so a8 to hold the sash tightly, No 

more play than the thick- 
news of a piece of paper 
should be left between 
the stops and the lower 

‘The upper sash should 

have sufficient 
4 Toom to slide eas- 
«ely when started. 

Itisnot necessary 
to apply weather 
stripatothe lowe 
sash as a rule, 
although metal 
‘weather strips of 
ingenious design ean be obtained for going 
all around windows, even under the bottom 
rail, and making them almost completely 
| itight. To attach this kind of weather 
strip, ordinarily the sash must be removed; 
‘but the strips can remain on all the year 
‘as they practically become a part of the 
window. 

It is equally important to have the outer, 
doors fit well, expecially if storm doors or 
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firing a door that is not tight is to remove 
Sere a the strike plate in the door jamb, plug the 
peas a7 
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‘screw holes, chisel the mortise a little wider, 
and refit the plate so that it will hold the 
door closer to the door stop. A piece of 
weather strip should then be fastened on 
the bottom of the door with I-in. brads or 
1-in. No. 6 round-head screws. Place this 
le where it will not interfere with 
it of the door. If there are still 
‘weather strip on both sides 
‘and at the top of the door-jam outside so 
that the rubber will press gently against the 
door when it 
{is closed and 
locked. With 
exception: 
‘bad doors, it 
is, sometimes 
advisable to 
nail atrips of 
regular door 
atop Sy 185 
in.around the 
Jam so that it 
will be a tight 
fit against the 
door, and thon place weather strip on top. 
‘When the doors and windows are all 
tight, itis well to see if there are any places, 
where warm air can escape from warm 
rooms elther to the cellar or attie or through 
the house wall, The wall of a frame house 
itself is usually built s0 as to contain « 
number of air cells, as it were, since the 
building regu: 
lations usual- 
ly provide for 
fire stops and 
the like to 
break up the 
Tong, 
between 
studs, Take 
the ” preea- 
tion, however, 


‘qvearnea stR.20" 0008 4AM 


‘vennen s190 
BOTTOR oF woo 


to see that none 
of thee wall 
once, which 
are #0 impor 
tant in insulat~ 
fag the Bouse, 
open into. the 
ape ae 

any of ther = 
do, cover the > Ge 
spaces with ear 
Balding paper, nose sco! bo 
wallboard, 
Plaster board, ‘or stripe of wood. If the 
ttle is of the unfinished variety and has 
no floor, the Beams should. be” carefully 
fovered’ with balling papec, nothing 
Fetoer o au to provide atest” al pace 
between the celing of the rooms on the 
Upper oor andthe atts. 

Ta the there are any places 

can penetrate hetween 

the inner and. outer walle of the house, 
those openings should be closed with build- 
ing pore 

“tthe iniportance of taking these preeau- 
tions becomes more apparent when fie 
membered that lath. and plaster do not 
{orm a good insulator. “That is why fei 
desirable to have a layer of building paper 
over the inside of the studs ax well te be- 
tween the sheathing and the siding or other 
finishing material on the outside of «frame 
dwelling. 

‘Dead air spaces are the best insulators 


(Continued on page 108) 


TOUCH DOWN ¥ 


Football returns by radio have almost 
the thrill of “Touchdown!” Perhaps 
you cannot attend the Big Game. You 
tan get the returns on a Tuska Radio 
Receiver! 

Tuska Radio Apparatus is the 
leader. First in Service. Highest in 
quality, Best in Price. 


Examine Tuska Radio at your dealer's today, 


Fr Little, White 


This Big O4G,_ 
1/; h. p. # otor $13: 


yereasing cost of fuel, power, labor 
‘and material may force us to false our price 
‘00 this big, sturdy, 25:Ib., 60 cycle split-phase 
A.C. Motor: but we'll hold the price down to 
‘this competition-defying level as long as ever 
A wonderful  fan-cooled, “squirrel-cage, split: 
phase motor, tested for $0% overload before leaving factory, and guaranteed for 1 year 
Its speed of 1740 r. p.m. small lathes, fans, blow 


ers, Larges; house ail forms of motor drive 
Salling for hep. and a capacity for tetaporary overload. 


COMBINED GRINDER’AND BUFFER 
emer TE $25.00 

Trot, with switch enclowed 
ies ir iar tn dimer, 


fachine has handy on-and.off lever 


Also ask for our line of Motors and Generators for Radio Service, 
‘Send Cash With Order, as these low prices permit of no book- 
keeping, billing or collection expense. 
‘Our money-back plan and our guarantee fully protect you. 
NORTHWESTERN ELECTRIC CO. 
CHICAGO, ILL. 
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A 
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3 sane OR WIRE FOR OUR ATTRACTIVE DISCOUNTS. 


COLUMBIA RADIO CORPORATION 


2762 Diversey Avenue 
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of relatively low temperature. Therefore, 
if it is desired to insulate the hot air pipes 
in the eellar, they should be covered with 
corrugated insulating material or asbestos 
atleast 24 in, thiek and not with solid arbes- 
tos, cement or paper. Conversely, if pipes 
such as steam or hot water—are radiating 
heat at relatively high temperatures, they 
are best insulated with solid material 

‘The customary way of ineulating pipes 
of the latter kind is to cover them with Tin, 
thick asbestos or magnesia sections, covered 
with canvas. These sections are secured in 
place by Incquered brass bands. 

Another method is to apply asbestos 
cement, which is obtained in. powdered 
form and mixed with water. This is then 
covered with canvas and usually a coat of 
ordinary cement and water is applied to the 
whole with a brush 

In the various types of moderately priced 
frame dwellings now being built in vast 
numbers throughout the country, projec- 
tions from the first floor are often used to 
break up the monotony of the otherwise 
boxlike construction and to give additional 
floor space without a corresponding in 
crease of the cost of the foundation, ‘Since 
these projections are usually expoted to the 


novos parce 


weather underneath, it is most important 
that the floors should be properly inaulated, 

‘The standard method of providing this 

jon, and the easiest for the home 

worker to apply, is to place a layer of 
mineral wool below the floor, aa shown, 
Even ashes are better than nothing. 

Storm sash, doors, and porches should 
always be placed on an exposed side of 
4 house facing the prevailing winter wi 

It ie not dificult to fit and hang sesh, 
‘Two thin rods should be used for measur- 
fing. Cut one the exact height of the win- 
dow frame opening, and the other, the 
‘width. ‘Test each aash with these and, if it 
is too large, plane it off Bevel the bottom 
edge to conform with the slant of the sill. 

Special hardware can be obtained for 
hanging the sash and to allow it to be 
pushed open at the bottom for ventilation. 
Sash also can be obtained with one small 
pane, arranged to open like a small 
door, for purposes of ventilation, or with 
a ventilator in the bottom sill 

Tt is possible for the home werker to 
make his on sash without much diffeulty 
and at some saving in expense. One cf the 
simplest ways of doing this was described 
in Poputar Sclexce Monty for last 
February, and working drawings for a 
simple, yet unusually attractive looking 
storm porch were given in the Home Work- 


shop Department of last January. 
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Easily Made Hygrometer Will 
Measure Humidity in Air 
By Capt. E. A. McCann 


ONE of the secrets“of heating a house 
‘economically and efficiently and keep- 
the winter 


moisture for the air. If the humidity is 
right, a temperature of 65 or 67 degrees 
will feel as warm as a temperature of 70 
degrees or more when the air is dry. 

‘The humidity indoors should be approx- 
imately 60 per cent, according to competent 
heating and ventilating authorities. That 
fs, the air should have half as much mois- 
‘tre as it is capable of holding. We could 
not live in perfectly dry air, and generally 
‘speaking the best degree of humidity for 
us is about 66 per cent, but with ordinary | 


At Last! TePerfect 
Radio Loud Speaker 
Jor the Home 


IHERE is no other Loud 

Speaker like the DICTO- 

GRAPH—madeexpressly_ 
for home use the makers of 
world-famous Dictograph 
products—standard every- 
where for the finest, most accu- 
rate and most sensitive sound- 
transmission and loud-speaking 
devices. No other organiza- 
tion in existence has the fa- 
cilities, the skill, the experience 
of the Dictograph Products 
Corson lee eolamete 
perfect Loud Speaker. nd the 
price is only $20.00 complele «=A, 
with 5 ft. flexible cord. ee 


DICTOGRAPH 


sument!Floaly 
Tandabine a 
Highly 


Tove arta, Alte 


ible to salntain even 80 percent humidity 
fnae our home in winter. | 

Temperature und water vapor inthe ae 
are, indeed, poverning factors of climate 
nd ditermiog the wind and weather ofthe | 
world, our various climates, and with them, 
Sar heath ‘and temper } 

Honldigy i messed by. sans a 
hyerometer, ‘This iatrument connate in 
[iarapest fore of two thermornetas, one 
fwet and the other dry. To make one 
erator, You wil reqaize two thermoes” 
ers, Ba careful to ne that they teeter 
freriy.- ‘They are supendad ds by side 
find tf taey are to be ed outside, they 
Should be’abitered as wodten breaa| 

nding about 6 from the ground, with | 
faloanlog on thes siden so thatthe at say 
Heiy ciccuate within but the wun and 
fain’ be exileled, "The top, shoal be 
slanted and project well from the sides all 
Foci. The otto yeamrably shoal 
have jalousies like the sides. 

The two theemsonvsters re bept la pos 
tion by bras clipe or thumbacrers 30 hat 
they tan be removed for cnsiog,” ‘The| 
alle ceocend ions of the seal oe sup 
ports, 

Around one bulb tie a piece of thin muslin 
aod fasten a few strands of cotton wiek to 


Radio LOUD SPEAKER 


Years of experience in producin 
the marvelously sensitive “Acoust 
con” for the Deaf, the Detective Dic- 
tograph and the Dictograph System 
of Loud-Speaking Telephones have 
made possible this wonderful Radi 
Loud Speaker that reproduces ever 
sound—singing, speaking, instrumen 
tal music—in ‘crystal-clear, natural 
and Free from 


DICTOGRAPH 
Radio HEAD 


SET 
e 


fps etnctor gr cum tubes improves recep: 


Ask for a Free Demonstration of the | fizelmmemcnn! 


Dietograph "Radio. Loud Speaker at any 
reliable radio ‘shop. Get DICTOGRAPH 
quality and still save money. 


The Standard of the Werld 


The DICTOGRAPH PRODUCTS CORPORATION 
220 West 42d Street (Branches in All Principal Cities) New York City 
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CEE 
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THE HOME 


FORK: 


Homemade Hygrometer 


the glass tube above, letting them come in 
contact with the muslin. The strands 
descend into a small vessel of distilled oF 
laced near the wet and 
from the dry bulb. This 
arrangement keeps the one bulb wet and 
the evaporation cools it and causes that 
thermometer to register lower than the 
other, the difference varying with the 
amount of free moisture in contact with 
the dry bulb. 


Reading the Hygrometer 
After you have taken the readings of the 


‘wet thermometer and the dry thermometer, 
tract the first from the second. If the 


difference is less than 10, consult Table 
No. 1; if 10 oF more, look at Table 
No. 2. 


In either ease, follow down the left- 
hand column until you reach the number 
nearest to the reading of the dry ther- 

From that point follow straight along 
to the right until you reach the column 
directly under the figure (on the upper line) 
that represents the difference in reading be- 
tween the wet and the dry thermometers, 
At that point you will find the percentage 
of humidity. For example: Wet thermom- 
eter, 64; dry thermometer, 67; difference, 
13; bumidity, 39. 


A 


“ 


ry 
5 
56 
60 
e 
64 
65 
69 
68 
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(Percentage of humidity) 
TABLE Ne, 2 
fez. srt in teres trenmen dey and wet 


Basatannaoaes, 


When taking readings, be careful to note 
| that the wet bulb is wet, and the dry one 
| dry; if the latter has become wet, it will 
| register as a wet bulb for the time being. 
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Homemade Hygrometer 


(Continued from page 110) 


For indoor use the screen is not necessary. 
With the temperature of a room at 50 de- 
grees, each cubie foot of air should contain 
4 gr. aqueous vapor; at 60 degrees, 4 ¢r.; at 
70 degrees, 5 gr.; that is, when the dry 
bulb stands at those points, the wet should 
show 45, 54, and 63 degrees respectively to 
ative 65 per cent humidity. The figures are 
not the absolute amount of water vapor in 
the air, but the relative humidity with 
regard to the temperature at the time, be- 
cause warm air holds more moisture than 
cold. ‘Thus at 32° F., 1c. ft.of air can hold 
nearly 3 gr. of aqueous vapor; at 60 de- 
‘grees it will gold 6 gr.: then for every in- 
‘erease of 27 degrees the holding capacity of 
8 cubic foot is doubled. At a temperature 
of 30 degrees, for instance, the relative 
humidity of 90 per cent corresponds to 
0.149 in. of vapor pressure, while 60 per 
cent at 80 degrees equals 0.511 in., or 
‘more than three times as much. 


Hygrometer Not Affected by Frost 


In frosty weather, when the muslin is 
thinly coated with ice, the readings are still 
valid, because evaporation takes place as 
freely from the surface of ice as from water, 
but if it is dry, wet it and let it freeze. 

You can often foretell frost with this in- 
strument, and so perhaps save delicate 
plants. ‘When the temperature is below 
45 degrees, take the difference between the 
readings and multiply by 25, subtract this 
from the reading of the dry bulb, and the 
result will indicate approximately the tem- 
erature to which the air will fall during 
the coming night. Moist winds or increas 
ing cloudiness will, of course, sometimes | 
falsity this forecast. 


How to Fasten a Bolt in End of 
Pipe or Radio Mast 


ON MANY occasions it is necessary to | 
make a fastening at the end of a pipe 
in connection with a wireless mast, awning 
work, hand rail attachments, framing, and | 
the like, 

To hold a bolt in the pipe 
and leave the end portion protruding is 


Masterpieces! Master crafts- 
men make and fit Keen Kutter 
Knife parts So exactly they seem 
Flown, together The “Raised 
ives reflect this workmanship, 


Tightening the mut 


snide the three 
ines of pipe 


retine tore 


easily accomplished in such cases if the 
‘method illustrated is followed, 

First obtain a 4- or S-in. length of pipe 
‘smaller in diameter than the pipe to which 
the bolt is to be secured. Saw fico cuts 
diagonally across the piece so as to separate 
i into three parts. The bolt is placed 
through these and they are inserted in the | 
end of the pipe. The nut is then set up 
solidly so that the outside of the segments 
Dresses against the inside of the pipe. 

‘The bolt can be tightened by taking up 
the nut. To hold the bolt from turning 
while tightening the nut, lock two nuts 
tightly at the end of the bolt to give a 
grip.—G. A. Luzss, 
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Easily Made Wooden Flower 
Box Has Water Reserv 


HOUSE plants flourish, in the wooden 
flower box illustrated, which bas a 
self-contained reservair for water. The 
‘water is poured down the tube shown in the 
upper right-hand corner of the photograph, 
and rises from the bottom up into the sol 
‘This prevents the caking of the cart 
around the plant. 

‘Above the bottom of the box is a second 
bottom, the space between being about 
516 in. in depth. This second bottom is 
not fitted closely because room must be 
allowed for expansion and to permit the 
water to rise. ‘The inner bottom also has a 


yRK SHOP 


1(-in, hole in the center through which the 
water passes upward. This hole is filled 
with a sponge to prevent the earth from 
falling through into the reservoir. Four 
short lengths of dowels are set into the 
under surface of the inner bottom to hold 
itup. 

Making this box is what teachers call a 
butt-joint job and is, therefore, compara- 
tively simple, but the joints have to be 
watertight, 20 good workmanship is re- 
quired.” ‘The first model was made with 
mitered joints, which look better but are 
more difficult. Many of the boxes my 
pupils have made were strengthened with 
copper bands $4 by 2 in., fastened around 
the corners at the top with copper up- 
holstery nails.—P. S. HALLEcK, 


Old Wooden Bed Is Cut Down 
to Make a Settee 


JE, XOU have an old wooden bed stored 
‘away in the attic, it probably ean be 
made into a useful and attractive settee 
Finishing nails and about six 3- 
‘were all the additional mate 
make the settee 
ilustrated, and a 
thetools required 
hammer, and a 
screwdriver. 
The footboard 
was cut in half to 
make the ends J 
and arma of the 
settee. The side 
rails and some of 
the slats were 
‘used for the seat, and the high headboard, 
which was to form the back, was eut down 
and some of the unnecessary ornamental 
Work at the top removed, resulting in the 
settee shown above.—E. W. 
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Discarded Picture Frames Make 
Attractive Serving Trays 


LD picture frames can be converted 

‘without much difficulty into substan- 
tial and attractive serving trays. In most 
attics there are old pictures with elab- 
‘rately molded frames that have been put 
aside because either the picture or the 
frame has become old-fashioned. Often 
the frames are of walnut with moldings of 


ood design, s0 that they will serve for 
making exceptionally fine serving trays 
‘The large serving tray illustrated, which 


ia 143¢ by 193; in., was made from a 
frame that happened to be about the size 
of a regular serving tray. If the frame 
happens to be too 

large or is an odd 
‘shape, it ean be cut 
down to the desired 


size and shape. 
Cretonne, good 
reproductions "of 


pictures that have 
Gecorative quality, 
Japanese prints, oF 
‘commercial silhou- 
fettes, such as are 
‘old for lampshades, 
can be used effectively underneath the glass. 
A study of commercial trays in a frvt class 
furniture store will provide suggestions for 
arranging thes: decorations. - Sometimes 
‘an old, much prized pennant oF a piece of 
embroidery or lace will prove attractive. 

Brass handles, made especially for these 
trays, can be purchased reasonably. The 
bottom of the tray should be covered with 
felt, well glued on, 

If an oval frame is available, it also may 
bbe used for a serving tray, even if quite 
small. Often such a tray looks better if it 
has wooden handles, and these too ean be 
made at home. ‘They should be of the 
‘same kind of wood as the frame, the handles 
themselves boing about 34 in. in diameter, 
and the rods by which they are connected 
with the frane 14 in. or less in diameter. 
Holes for these rods are drilled int 
frame at an angle, 
in place, 

‘The first step in finishing a tray is to 


Square and oval 


‘This can be done with a v 
which will penetrate into al 
molding. Sandpaper. the par 
‘and apply « coat of walnut, mahogan; 
other stain, followed by two or three 
of ah rubbing down each coat a little 
with fine sandpaper. Then apply wax or 
varnish,—GLADsTONE CALIFF. 


Brush Fastened to Soldering Can 
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be done by fitting 
a piece of tubing 
| into the top of a 
| can that has a 
‘screw cap, and ‘or 
lacing the brush For *Peedy soldering 
wside the tube. ‘The end of the tube 
| should be flattened slightly to hold the 
rush securely. 
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SPECIAL OFFER parenrasue Na‘Tune 


Before disclosing an invention, the inventor should write 
for our blank form “Record of Invention.” This should 
be signed and witnessed and if returned to us together 
with model or sketch and description of the invention, 
we will give our opinion as to its patentable nature. 


Our Three Books Mailed 


Free to Inventors 


Our Mlustrated Guide BOOK 


HOWTO OBTAIN A PATENT 


Contains full instructions regarding U. S. 
Patents. Our Methods, Terms, and 100 
Mechanical Movements illustrated and de- 
scribed, Articles on Assignment or SALE OF 
PATENTS, Patent Practice and Procedure, 
and Law Points for inventors, 


OUR TRADE MARK BOOK 


‘Shows the value and necessity of Trade-Mark 
Protection and gives information regarding 
unfair competition. 


OUR FOREIGN BOOK 


We have Direct Agencies in all Foreign 
Countries. Write for our illustrated Guide 
Book on Foreign Patents. 

Send for List of Patent Buyers containing 
unsolicited Letters from Manufacturers and 
others Wishing to Buy Patents. 


SPECIALIZATION Our Staff 


‘The Geld of invention isso vast that itis impossible for 
{in all the different classes of inventing, Only th 


‘one to become an expert 
lass to which 


THE VALUE OF YOUR PATENT 


Will depend mach upon the skill and care with which your ease is prosecuted in the 
| If Uniced’Seates Patent Otter, We spare neither time nor pains to sceure the broadest 
omible patents that the inventions will warrant. That every case entrusted to 
Frevives our bet forts, and that our work fr done consistently, akiifully and thor 
| ff cughiy is evidenced bythe many unsolicited letters of commendation that we recive 

Constantly from our clients. We will furnish upon request liste of clients rom any 
State in the Union for whom we have secured patents 


Our New York, Philadelphia, Pittsburgh, Chicago, and San Francisco Offices 

Owing to the growth of our business we have established for the benefit of our 
lieats Branch Ofices in New York City, Philadelphia, Pa., Pittsburg, Pa., Chicago, 
Cal. “These Branch olices being located in these large 
+ with our Main Office located near the U. S. Patent Office, 


Highest References—Prompt Attention—Reasonable Terms 


| \(aan) VICTOR J. EVANS & CO.! 
1] Patent Attorneys : 
ay 


(Chicago Ofices, 1114 Tacoma Bldg. San Francisco Offices, Hobart Bldg. 
Main Offices, 760 9th Street, Washington, D.C. ; 
Gentlemen: Please send me FREE OF CHARGE your books 
as described above. 

Name... Address... x 
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IF YOU HAVE AN 
INVENTION and DESIRE 
LEARN HOW TO 


SECURE A PATENT, send 6 os Our Guide Book, HOW TO 
| GET A PATENT, sent free on request. 


Tells our Terms, Methods, 

etc. Send model or sketch and description of your invention and we 

ee ean ae = === 5 will give our opinion as to its 
1 patentable nature, 
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; RANDOLPH & CO. 
1 100 F St, NW, Washington, D. C. 


drawing oF model for preliminary 
| examination of Patent Office records 
and report as to patentability. 
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Adapting a Farm Gate to Suit a 
Depressed Road 


N ANNOYING feature of roads under 

farmyard gates is that the road will 

wear down and soon leaye a space beneath 

the gate through which the smaller 
animals will find their way. 

which one farmer 

solved the problem, He hinged an auxili- 


ary gute underneath the main gate in such 
‘a manner that when the gate was opened 
and swung back against the bank of the 
road, the lower gate swung up, returning 
to position of itself when the gate was 
again closed.—Lovts ScuNeIDER, 


Spring and Tube Used to Re-Tit 
Baby Carriage Wheels 
HEN a baby-buggy tire wears out, 
often it is found difficult to secure and 
to put on a new one. The following 
method will be found very simple, cheap 
and practical, and anybody with ordinary 
‘mechanical ability can utilize it with ease. 


‘Obtain heavy rubber tubing long enough 
to fit around the rim of the wheel, and steel 
wire spring long enough to fit the rim 


unece Tue when the spring 
F isstretched about 
twoinches. ‘The 


cousrana 


Z can be easily 
pulled through 
the hole in the 
rubber tubing. | 
The ends of the 
spring are fastened together. ‘This makes 
rubber tire that can be easily sprung 
place on the 
It was found that heavy rubber tubing 
with thick walls containing some cotton, is 
‘used for gas-stove connections and can ‘be 
secured at hardware stores. This tubing 
was made to serve the purpose and wears 
unusually well. 
the ordinary sereendoor ot 
spring. These are too short for the 
average size wheel and it is necessary to 
splice two pieces to make the proper 
length. The splice must be as smooth as 
ponsibie, 20 that no free wire ends are left 
to puncture the rubber tube.—Mns. E. K. 


A quick, 


Ir yous radio set is one of several stages of 
amplification, try the effect of changing 
around the amplifying tubes. A new 
rangement will sometimes make a big 
difference in the signals.—S. H. 
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A HANDY and useful scraper for cabi- 
net work ean be made by inserting © 
safety razor blade in a wooden holder, as 
shown. The opening in the handle, which 
{is piece of soft wood, is cut ona scroll-aaw 
‘or in any convenient manner, and a piece 
is also removed from the back to allow the 
shavings to escape, ‘The shape of the 
handle is such 
that the blade 
stays in. place 
while in use, 
yet can easily 
be removed. 
Any type of 
safety razor 
biade will serve and one blade will last for 
some time before it becomes dull. 
‘This scraper is useful on fine eabinet work 
lary scraper would be too 
ple, one was used in finish- 
ing the end rails of an old table. Its also 
valuable for smoothing inlays. In places 
where even this scraper is too large, asafety 
razor blac 


talone may be utilized.—-G. C. 


Adjustable Socket Wrench Ma 
with Old Bit Brace 


JP, %0U happen to have an old bit brace 
that has outlived its usefulness, you ean 
convert it into an adjustable socket wrench. 
Saw off the chuck and heat and flatten the 
end wo that you ean attach to it a small 


| 


‘A powertu and spe 


monkey-wrench from which the handle has 

been removed and the shank ei 

Flatten the end of the wrench 

place it against the flattened end of the bit 

brace so that the jaws of the wrench are 
irectly under the round brace handle, In 

this position the two may either be 

or bolted together.—8. W. 


Stop Holds Garage Doors Open 


“THE stop ittustrated will eliminate the 
danger of garage doors being blown 
against the car while entering of leaving the 
garage, A ‘Gin into 
hook at one end and sharpened to a point 
at the other is held in place on the inside of 
the doors by 

two staples oF 
Mein. pipe 
cleats, A heavy 
nail oF hook is 
driven into the 
door to provide 
‘hanger for the 
stop rod when 
thedoorsarehe- 
jing opened or 
closed. —ALEx- 
ANDER GRABAU. 
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Homemade Combination Locks 
Small Desk or Wall Safe 
“THIS simple combination lock is one T 


‘made for a small wall safe for the safe 
keeping of stamps, coins and jewelry, al 


though obviously it could be used for other | 


purposes. 
The lock proper consists of only three 


parts, A, B, and C. Part B fits over C and | 


A fits on top of B. Part B must turn freely 


Lie ae 


‘When the slots are correctly alined, the 
"door opens 


after A is riveted to C. ‘The slots 3 and 4 
‘must be in line with the pins 1 and 2 before 
the lock ean be opened. 

‘After placing the slots in correct aline- 
ment, pull on the lock until pin I enters the 
groove occupied by pin 2. Then turn C 
tintil slot 4 comes in line with pin 1. The 
lock will then pull out. It is necessary to 
mark off dials as shown on all the three 
parts.—Joun AURES. 


Clothes Horse Quickly Made 


ANY are the days that washings can- 

not be hung out of doors, yet the dry- 
ing of clothes indoors is always a problem. 
Some use lines, some driers that can be 


| bought: we have tried both, but my wife 


likes this homemade clothes horse best of 
all. It takes up little room when not in use 
and yet holds a number of clothes. 

White pine, cypress, or any light wood 
that does not warp easily, can be used. 
For the central post one piece 2 by 2 in. by 


6 ft. is required; for the four other uprights, 
1 by 14 in. by 6 ft. pieces. Sixteen 34 in. 
by 1 in. by 28 in. rods are needed for cross 
pieces and one % by 8 by 8 in. for the base. 
‘To fasten the parts together use 16 bolts 
34 in. by 244 in. and 8 bolts 3¢ in. by 434 in, 


‘The wood should besandpapered so there 
will be no rough places. It ean be white 
enameled or left without finish —K. W. 


“Tighting Fixtures” 


Ready to hang. 
T Direct from man- 

ufacturers. 

Completely wired! 


including glass 
ware, 
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Ford Axle Housing Forms a Cheap 
Portable Forge 


NE half of an old Ford axle housing, 
which can be obtained at little cost 

from an automobile junk dealer, can be 
used for building a small portable forge 
that will serve 
many uses in the 
home workshop, 
garage, or small 
machine shop. 

‘The housing is 
ccut off 20 a8 not 
to be of unwieldy 
length, and. fire 
clay and tin are 
used to stop up 
the ends, Air is 
plied through 
a length of 3 
pipe, to receive which the housing is 
‘The bellshaped firebox of the 
forge is provided with a circular iron 
bottom, in which is drilled a 9/16-in, hole 
to admit the air.—G. F. 
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Sharpening Shears with a Needle 


HHE sharpener for shears illustrated 
below was made with nothing more than 
‘8 amall piece of sheet copper, a darning 


needle, 

conus raugowe thread, 

a freed drop of shellac. 
Pate the copper, 54 


by 234 in, was 
bent up ig in. 
from one end. 


the middle of 
the needle, which 
was placed in the 
bend and fast 
ened with a 
touch of shellac. 
‘The copper was then bent entirely over 


und clamped tightly with pliers. The 
‘extreme point of the needle was ground or 
broken off to prevent pricking the hand 
or finger 

‘To use, place either end of the needle 
between the cutting edges of the shears and 
close the shears, allowing the needle to slide 
‘smoothly between the edges. Repeat the 
operation several times untii a good edge 
in obtained.—Joun A. Gessuin. 


Screw-Eyes as Shelf Supports 
in Music Cabinet 
ONE of my students who was making 9 
music cabinet found that none of the 
local "hardware stores had regular shelf 
supports in stock. T 
therefore suggested 
putting in. the three 
thelves with serew= 
eyes. Three were 
placed on each side of 
tach ahelt. Since the 
shelves wore extra wide 
fand gave signs of warp- 
screwed through each 
serew-eye into the 
tinder side of the shelf. 
‘These substitute ‘sup- 
ports cost little, served suppers 


the purpose well, and from font and bate 
looked neat.—G. C. “ine 
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Hot-Air Propeller Operates Novel a 


Pecking Bird Put 
THE mechanism of this litle novelty 

consate of two parts, & pecking bird yourself 
and a propeller driven by hot air from any 
tadlator or atov over 


"The base is 4 in. thick and 6 in. square, 
with a round Bole in the center 4 in. in 
Giameter, ‘The bird is cut from a printed || wil 

See 7h Ma ot ae Frag || will the CROWN: Fast’ Eater 
drawn directly on cardboard. It should .| [0% fat: a eee i! 
have three separate parts, body, neck, and eco 

tail. The body is mounted on a stationary 
piece of wood, while the tail and the neck 
Ere fastened to the body with string or 
‘Alittle above both points of attachment a 
thread is fastened s0 that the head and the 
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Are Your Hands Tied? 


‘When the whee 


= turns, the bled poche 
mipeaare 

faacher! tail are held in their normal positions. 
‘The meek part must be cut x0 that it ex- 
tends towards the base or aseparate arm 
Sttached to it to. provide a long leverage 

‘Over the round hole a three legged wire 
support is made for the wheelshaft, which 
[rt stout plece of wire 6in.long. Near the 
Hottom a Usshaped bend is formed, and the 
top is flattened. 

Place the shaft through the loop of the 
tripod support, hold it. vertically, and 
attach a thin piece of wood over the round 
hole, directly below the shaft. A small step 
hearing should then. be provided as shown. 

‘Gut off two pieces of wire about 2 in. 
Jong, form 2 loop at each end, and fasten 
them together. One end is placed in the 
hapa bed, tetren two, tin cera: | Sahara page 

a ether “end fo nttached tothe long | "mx Petn cor mmr sewer 
leverlike arm on the neck of the bird. 
irre mh atti Shatats | BIG VALUE for 10 Gts, 
its head as if it were eating, and whenever S.senps rosie ned ute a Be, 
the head goes down the tall goes Up. 
ig eh | 4, Te helt made from thin tin nin 
SSE SEETTES | ameter, attached to the top of the wire 
NN shaft by means of a cork: 
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| Uses for Shotgun Shells 


EMPTY shotgun shells should not be 
thrown away, because they are most 
useful as containers for small articles. They 
ean be corked like bottles and stored away 
compactly in drawers or boxes. 

‘The home worker can arranige a rack for 
the shells in which to keep small screws, 
drills, taps, and reamers. ‘The sportsman 
ean use the shells to hold hooks, splitshot, 
sinkers, and other small items’ of eq 
ment. ‘The autoist can carry them in the 
side pocket of his ear to keep fuses, contact 
points, springs, cotters, and lock washers 
separated and properly labeled for immedi- 
‘te use, An emergency sewing kit can be 
‘made by wrapping a liberal supply of thread 
‘around « shell and placing inside it a few 
buttons, needles and pins. —J. V. R. 
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‘and is placed in an inverted position on the 
loose rock. A mixture of cement and sand 
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Radio Institute of America 
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is then poured between the barrel and the 
surrounding wall of earth. 

At the top of the barrel a 2-in, hole is 
fitted with a tin tube before the cement 
mixture is built up in mound shape over 
the barrel. This vent prevents any accu- 
mulation of gas from backing up the pipe. 
Eventually the barrel will rot away but 
the conerete walls will remain perma- 
nently.—G, A. Luers, 


Tray for Sorting Small Parts 


Bringing Home 


"T218 tray will avo much time in sorting Are now 
the usual miscellaneous lot of nuts, “) 9 
Dolts, aerews, washers, and other mall parts | the “Bacon oclie ie 


and fittings kept together in boxes or tins 


fn the home workshoy SWIFTLY, economically, com- 


uted every- 


alee fortabiy,” a Harley- Davidvo whars annie GATOR: 
— Breathe nama ot tke ty sionals. There is no distortion 
fo biiden haunts ‘where the opart (of metallic sound whether you 
hasn't been spoiled by the crowds, use crystal set, amplifier or 


loud speaker. ‘The Automatic 
Harley-Davidson Electric HEAD SET po! 


ene Aeoeore veld, tively assures the best results. 
Ten Improremeats for 103, ie Acisaidic! Biases 
tearing hub, firmly establish the fangs HEAD SETis the tented 
Harley-Davidson as the standard product of telephone experts cr 
af motorcycle valve over thirty years’ experience, 
Retard piece, co Hs eek Dealers in Standard Radio 
Ge” inmesons speet-mount ‘That Equipment sell Automatic 
travels 50 miles on a dollar's worth Electric HEAD SETS. Ask 
of "gas" oil and tires! your dealer first. If he cannot 
the parts, and yo able to find wha 
you'ar ooking forin no ties ‘See your dealer for dem supply you with the genuine, 
te put everthing into th bo against onatation Write us for send your order direct. 
the tray on top of the box, pull out the ww ilusrated literature. 
plate and use it to scrape’ the scattered : sure’ $4700 
parts through the hole ccame. Harley-Davidson Motor Co., Prefs ae 
‘Milwaukee, Wisconsin. 


“Shielding” Your Radio Set 


GOMPTIMES when adjusting the knots 
‘and dials of sensitive, closely regulated 
outfits the signals will die down 2s soon as 
the hand is removed. This is due to the 
capacity effect of the body. Toget around 
it, cover the back side of the panel with tin 
foil or sheet copper, using care to see that 

‘metal does not touch contacts, rods or 

This is called a shield.” At the 
rest the ground, connect the shield 


Attractive dealer's prop- Jeteerie tide ter Gionounts and fal 
cnition for unassigned ‘Scalers about our Jobberdealer 


Engineers, Designers and Manufecturert 
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‘he World 
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How to Make Permanent Baskets E IN 


| of Sea Moss 


DAINTY basket plants resembling fufty 
tropical vegetation may be made by 
placing “sea moss” in a large snail shell, 
‘This so-called sea moss is not related to the 
vegetable kingdom, but is a colony of 
animals, the hydroid polyps, scientifically 
known as Hydroidea. ‘These usually are 
tiny ereatures which, through budding, have 
developed numerous branches, and, accord- 
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=<!) With Dirty 
<4j| Coal and Wood 


Marvelous Music 
of the Air 


Beautiful concerts, instruc 
tive lectures, entertaining 
stories, the days’ news—all 
this comes at your bidding to 
your home through the me- 


rt than Coal 
Times the Heat 


nected with each 
other by means 


a c of canal. In 
dium of the world’s most | | this way the food 
thrilling scientific achieve- |} | that one polyp 
ment—RADIO. may catch is dis- 


To get the best results in |} | tributed through 
listening to wireless enter- aer kel 
tainment, use the bai ay 


| Secs “tiny 
STROMBERG-CARLSON |) Stine’ s0= 
Radio Head Set ney 


Price $7.50 opto 


=" ‘Sertularia or- 
The perfected product of ae tee 


28 years devoted to manu- 
fpatiring Vous reerwioction | Suerte 
apparatus. These Head Sets in the hanging 


IDEAL 


are unexclled i tonal qual> | | garden, ocx Variable 

ity; are extremely sensitive to. |] | large stocks pro- 

long distance signals. ‘They |} | ducing  many- 

loug aivancy apna Ther | Coals ne seaenaca mua | CONDENSER 


individual, sessile animals are found. ‘These 
Greatest comfort and ‘adjost- bunches form thick clusters on the shal- 
ability; have a forked cord. lower places along the beaches and can be 
which permits two observers found at almost any season of the year. All 
to “listen in" simultaneously that need be done is to color them slightly 
with one Head Set. id place them in some suitable container. 
We make other radio parts || | Thetevers when once nupended they will 
for high efficiency in commer- || | {ep “fresh” for years. EB 


cial and amateur service: Dia te 
Stromberg-Carlson Universal Old Vacuum Cleaner Serves 
Plug fits any standard jack, ‘Suction Fan for Small Shop 
talees Boy tyme on ase of cnt SUCTION fan, for use in connection 
& grinder and buffer, may be 


ductor. Stromberg-Carlson 
constructed from an old vacuum 


Radio Jack adapted to all 

seeuiai Radi Eines ‘One of these may be obtained usually 
‘any firm dealing in vacuum eleaners, 

they take old ones in part payment for new 


IDEAL RADIO MFG. COMPANY 
1h Wee Stew, W, Heston St New York iy 
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CASHor CREDIT 


will “being” you 


free Bulletin antiquated and of 


little value for the 


Kem saat 
which fully ‘work they were in- 
Sesion teen ended to do, they 
ease fom oe beak 
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nas tie abe is 
Yale of the smal 

STROMBERG-CARLSON | sont hand noe 
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Telephone Manufacturing oolint weal They ean be ap- 
pany or buffer by making a suitable hood of gal- 


vanized iron and connecting it with the 
jcuum nozzle. Place the vacuum cleaner | 

slightly lower than the grinder, so that | 

Address Nearest Office gravity will assist in carrying away the 
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Norember, 1922 


THE HOME WORKSHOP 


Hinged Dripboard Provides Extra 
Space at Kitchen Sink 


"To PROVIDE additional working space 
tat the kitchen sink, I constructed a 
hinged dripboard as shown. The board 
‘was a piece of 3g by 16 by 28 in. dressed 
California pine, ‘to which were attached 
strips of 3 by 2 in. molding. The seams 
‘were calked on the inside with a mixture of 
Titharge and enough distilled linseed oil 
make putty. After this paste had ‘sot’ 
for about a week, it became as hard as the 
board itself and thoroughly waterproof. 
‘To mount the board, a strip % by 5 by 24 


tally and another strip % by Sin. by 5 ft. was 
placed vertically at one end of the first strip. 


‘These were screwed to the wall after it had 
been tapped and. plugged. 

‘Two light ateol 4-in. tee hinges were then 
used for hingeing the board to the hori- 
zontal strip in such a way that it inclined at 
‘an angle of 3: degrees toward the sink, the 
lower end projecting 2 in. past the rim of 
the sink. A stay for holding the board in 
peti was made from two pieces of strap 

iron 1/16 by 1% by 6 in. I joined them by 
boring $4-in. holes and making a rivet from 
a 6/16-in. length of wire eut from a 20- 
penny nail. 

‘The board, when folded back against the 
wall, is fastened with a hook and eye. The 
entire material cost me $1.8 
fan investinent that was app: 
‘entire household 


Gaspipe Forms Ornamental 
Reading or Piano Lamp 


OED sasvipe and » litle strap iron and 
‘brag ean be worked up into practical 
and good looking reading or piano lamp at 
1 coat of next to nothing. 

‘The stand should be of either 8¢- oF } 
pipe.” On top of the tand is serewed a tee, 
reducing to bi in. The arm is bent from 
3-in, pipe and on one end of itis screwed un 
eletie socket 
fand shade hold ruasen socney, 
er. “The oma AP ee I 
mentsare formed 
{rom strips of 
brass soldered or 
riveted to the £ 
arm:eimilarorna- 
mentsare attach- 
ed to the stand. 
‘Thefeet are made 
from strap iron 
and 
the pipe with 
stove bolts screwed into tapped holes in 
he pipe. 

‘The lamp should be finished in dark 
bronve and the arms touched with gilt in 
polychrome effec. A suitable shade frame 
can be purchased.—PaUt W. Taree, 
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most interesting and 
amusing of speakers—all 
are at your service, ren- 
dered by the wonderful 
powerofMagnavoxRadio 
theReproducerSupreme. 


Until you have heard 
a wireless program re- 
produced by the Magna- 
vox, you cannot realize 
the enjoyment that radio 
brings to the home. 


wn 


R-2. Magnavox Radio win 
ie-inch hore: this tnseru 
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tho wi the wm 

int poses for 
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+S $85.00 

go] R-sMagnavorRadiowitht 

| inchtfrne te del oer 
tment for use to homes, OF 
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ee ees + $45.00 

Model C Magnavox Power 
‘AmpligerInures getting 
ihe large pombe power 

y trout for 


‘your Magnavox 
dase: ACZE . $90.00 


Saeage ACC; 110.00 

‘When you purchase a Mag- 
aver product you 
instrument ofthe highest 
bal tind service. 
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‘Auto and Phonograph Horns 
Combined in Loudspeaker 
By John A. Mahon 


A LOUDSPEAKER I made for myseit 
‘out of an old auto horn and a portion 
‘of a phonograph horn has given exceptional 
stisfaction. The volume of sound it pro- 
duces easily fills a whole apartment, and it 
is absolutely devoid of rasping, mechanical 
noises. I compared it in respect to clear- 
ness, absence of distortion and appear- 
lance with five different kinds selling for 
‘$45 and less and would not exchange it for 
any one of them. 

‘To make one like it, obtain from a junk 
dealer one of the oldtime auto horns with a 
‘in. bell, if possible. The larger the bell, 
the better. Remove the flexible tubing 
that joined the bulb to the horn and with it 


the reed of the horn. ‘Then get an old tin 
phonograph horn with a brass bell that will 
fit the outer rim of the auto hora. Remove 
the bell from the phonograph horn and 
solder it to the bell of the auto horn, as 
shown. 

Bend a piece of brass rod so that one end 
will ft in the socket of the auto horn where 
it was fastened to the auto, and insert the 
‘other end of the rod in a wooden base, 
which should be well weighted, Glue a 
piece of felt to the bottom of the stand. 

T found that a Baldwin C phone exactly 
fitted the end of the horn where the reed 
hhad been removed. Other phones can be 
connected by means of a piece of rubber 
hose slipped over the phone and held to the 
horn by a rubber band or fastened with a 
metal clip soldered to the horn. 

Polish up the old horn, give the base and 
body of the horn back of the bell a coat of 
black enamel, and you will have a depend- 
able and satisfactory loudspeaker. The 
‘whole outfit, induding hom and phone, 
should not cost more than $8 or $10. 


Ladder Hooks for Roofing Work 


N ORDER to 


rool repairs, 

mechanic made 
twohooks simply 
by nailing horse- 
shoes to the up- 
per ends of the 
Indder and bend- 
ing the irons 
‘open. These hook 
over the ridge of 
the roof and hold 
the ladder se 
curely.—S. L. D. 
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THEN you sce this sign on the 
clean plategiass window "of a 
Tadio,thop ‘yom may ener ase 

sured that the apparatus and prices are 

Tight the mgek compete; competent 

fadio expert in charge-—and the Gol 

Rate in fore. 
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| Making a Projector for Picture 
Postal Cards and Photos 
By Harry L. Gray 


A, BOSTAL-CARD projector will pro- 
vide an unlimited source of evening 
entertainment. The construction of the 
apparatus is not difficult if electric current 
is available. Two bulbs, preferably 75- 
‘watt, will be needed, as well as two reading 
glasses. ‘These ean be 3 and 4 in. or 4 and 5 
In, in diameter. ‘The larger glasses will give 
‘a much brighter image on the screen. 

‘A box to contain the bulbs, lenses and 
reflectors ean be made of wood or metal. 
‘The dimensions indicated on the drawing 
will prove about right, but they can be 
varied somewhat to suit the material on 
hand. Hinged at the bottom, the back 


opens downward to make 
{ing of the pictures. ‘Th 
should be slightly curved for best results, as 
‘that allows all parta of the pieture to be 
Drought into focus at once. 

‘A reflector is placed in each forward 
corner of the box; these can be of bright tin 
or tin, enameled white. ‘The interior of the 
box should be enameled white with the ex- 
ception of the back and the lens tubes, 
which should be black. ‘The lens tubes ean 
be made of metal or cardboard, o some- 
times two eans may be found that will slide 
within each other. One of the glasses is 
fastened in the end of each tube, the larger 
glass being placed to the rear. Aftar the 
apparatus has onco been focused, the tube 
‘with the large lens is fastened solidly in 
place and the smaller tube used for all 
further focusing. 

In case electric current is not to be had, 
‘the constructor can use acetylene. Simply 
place a burner in the positions of the light 
bulbs, and use a tank or small acetylene 
generator. 

‘Any kind of pictures may be shown, but 
they wil be reversed on the screen. This is 
not, however, objectionable, unless there is 
lettering on them, in which event the pic- 
tures should be viewed from the back of 
thescreen. 


To Remove a Broken Ax Handle 


A G00D | way 
to remove a 
broken ax handle 
from the eye of 
the blade is tosaw 
off the wood even 
with the blade and 
drill hole through 
the piece that re- 
mains incased within the stecl. Next, 
make four cuts with a hacksaw, quarter- 
ing the wood so that the four pieces can be 
riven out easily.—W. M. Scio. 
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You can get 
the best 
insulation now! 


NY dealer can get Formica 
quickly now so there is no 
longer any need to use an in- 
sulation in which you have less 
confidence. 


‘Our large capacity makes it pos- 
sible for us to keep fully abreast 
of the large radio demand—and 
to serve all of our customers 
promptly. 


When you insist on Formica you 
et an insulation that is ap- 
proved by the navy and signal 
‘corps—and one that is known by 
the makers of the finest radio 
apparatus as being leak-proof, 
‘warp-proof, and remarkably uni- 
form in insulating quality. 


Formica works well with ordi- 
nary tools. You can produce a 
perfect panel, and all you need 
isa drill. It has a wonderfully 
attractive finish and holds it 


during a long life. Dampness, 
fum do not injure 
Formica, It is almost immune 


to conditions. 


‘That is why it is the most popu- 
lar of all radio insulating ma 


DEALERS: We have many 
valuable dealer helps. Store 
cards, folders, plates for 
advertising. Call on us for 
cooperation. 


‘THE FORMICA INSULATION 
COMPANY 
4630 Spring Grove Ave. 
Cincinnati, Ohio 
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Screw Fastens Steel Wedge 
Permanently in Handl 


"THE accompanying illustration shows an 
‘effective method of permanently secur-| 
ing the wedge in the handle of a carpenter's 
or machinist’s hammer, so that neither jar~ 
Fing nor the shrinking of the wood will 

‘cause the handle 

tocomeout of the 


oo 
a eel 
+) The wedge is 
Be | 


should be wide] 
‘enough to reach 
Tengthwise al- 
most across the 
hammer's eye. 
In the center of 
the wedge a hole 
is drilled with a 
diameter slightly 
larger than. the! 
thickness of the 
wedge at its 
thickest part 
‘Then two parallel saw-cuts are made from 
the thick end of the wedge to the hole, so as | 
to form a slot with rounded bottom. 

‘The wedge is driven into the handle as 
shown in the picture and a wood-screw is 
serewed into the slot until its point is 
stopped by the rounded bottom of the slot. 
‘The projecting portion of the screw is then 
sawed off and filed amooth—R. H. Y. 


Wedge cannot loosen 


rg 4 } | eal 
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Hand Twister for Stretching Wire 


“TRETCHING fence wire is an easy 


|S matter with a tool such as is illustrated, 


‘which i simply a toe made of short lengths 
oF Tin. pipe 
‘This tool is used 
bya Maryland 
farmer for practi 
cally all his fence nap ee td 
‘The end of Pat wetdng & MiG, 14 Wt, Pl Mit, 


wire to be 


the 
| stretched is passed 
through a staple to, 


SEXUAL 
KNOWLEDGE 


ulde it an 
‘Small hole in the 
‘item of the tee, 
then being twisted 
ee the pipe. 
‘After the wire is tight, the staple is driven 
J entirely in to hold it.—G. A. 
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How to Do the Odd Jobs 


Quite often there will 
be a door in the house 
that is a “lame duck.” 
‘You try to close itand. 
{it will not close tightly; 
you try to open it and it sticks; and when | 
your back is turned, it seems to swing open 
of its own accord. ‘When you try to latch 
it, the plunger seems either too short to 
reach the striking plate or will not enter 
it, And it is quite probable that the 
hinges creak, too. 

Let's perform an “operation” on the 
door. Pull the pins from the hinges, or, if 


‘Three aveseptions for 
Joiact Se 


ering doors that 
ay 


necessary, remove the screws from one! 
leaf of each hinge, and take down the door. | 
Dress off the part at the top or the bottom | 
that would not permit it to close. If much 
‘wood is to be removed, it is best to saw it, 
but in most instances you will ind that the 
work is easier done with a hand plane, rasp, 
‘or even coarse sandpaper. Do not varnish 
the raw edge, but rub on paraffin wax, 
cover with paps ‘moderately | 
‘warm iron over it es. 

To make the lock catch, place pads cut 
from fiber board, pasteboard, or thin wood 
between the hinges and the door-jamb. Oil 
the hinges and pins and rehang the door. 
If the bolt still refuses to enter the striking 
plate, file the top or bottom of the plunger 
toa bevel, and if that is not sufficient, bevel 
also the top or bottom of the socket into 
which it is to fit.—Lenoy Cuicuer. 


‘Tue household = me- 

Conn chanie has a good deal 
of dificulty in connect 

Lead Pipes | ing “wad” pine by 
meant of the conven 

tional “wiped” joint, particularly when the 


|splice is to be made in some inaccessible 
| place. ‘The following method requires little 
‘skill and completely eliminates any danger 
(Continued on page 126) 
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ick in those early days Mr. Duck 
Srith an almost perfect vision the 


found inany ol the earlier 
enguage eat) for the layman understand 
WSiitie woader that Duck’ catalog Is 

“Phe Radio. Amar 


Go ee 


DUCK’S 
Big 256-Page 
CATALOG 


BB poster fe 


EASY TO WORK RADION 


ON Panels can be easily cut, drilled. 
Risees threaded: tapped. sanded amr, 


ved by the amateur wheat 

‘chipping or leaving 

her panel combines the 
‘serensth and. beal 


American Hard Rubber Co. 


Th Merese Street =~ (New York NY: 


§ HERE'S AREAL 
BUSINESS! se ] 


Examination FREE 


No Security! No Red Tape! |) 
We Gladly Trust You 


Free 


-eihing. Write tnday Addrest Dept 


oe 
Capieal, $1,000,000 


“THE HOUSE OF QUALITY” 


LW-SWEET INC. 


Popular Science Monthly 


THE HOME WORKSHOP 


The Shipshape Home 
(Continued from page 125) 


to property or fingers {rom the melted lead. 

‘To connect pipes of the same diameter, 
secure a union of the proper size and serev 
each part separately to each end of the 
Fipe, running through about !4 in. beyond 
the end. With a tapered pin cf the proper 
size and a hammer, swage over the pipe 
that projects, and, if thought necessary, 
expand the lead pipe well into the threa 
part of the union. Screw the two parts 
together in the usual way; a very tight 
joint will result. 

To connect, 


ipes of different 
will fit tightly 


izes, pro- 
ide the 


| TEDUCING 


‘Two easily made joints for lend pipes 


larger pipe and drill a hole of the size of the 
smaller pipe in the end. Push the end of 
the smaller pipe through the cap and 
through the drilled hole so that it projects 
about in, Swage over this part and 
pour enough melted Jead into the inside of 
the eap to have a layer 14 in. thiek. ‘The 
lead pipe should be scraped to let the lend 
take hold, The cap is then driven into 
the larger pipe so that 3 in. projects, and 
this ia turned over into the ap, if possible. 
The pipe should also be hammered down 
to fit the eap closely.—MyRon DRacMtan,, 


A FADED hole maj 
Bolting into | ive made in cement very | 
Cement. | easly whenever it | 


necessary toboltatabl 
bench, or machine to 
concrete floor, or to fix brackets to concrete 
‘walls of ceilings. Drill holes in the con- 
rete somewhat larger than the bolt and 
‘then wind the thread of each bolt with wire, | 
the diameter of which is about equal to the 
pitch of the thread, Place the wire and 
bolt in the hole and pour cement around 
them. In hardening, the cement will hold 
the wire thread firmly so that the bolt can 
be screwed in or out with very little diff- 
ealty.—Haroup F. BLANCHARD. 


‘Wars film coment ea 
not be obtained for 
cementing celluloid and 
manding, broken cell 

‘the follo 
ing preparation may be used instead: 

in 1 os. of acetone dissolve about 8 sq. in. 
of celluloid or old photographic film that 
has had the emulsion wasked off. Paint a 
thick coat of this solution over both sides 
of the break and press or clamp the broken 
parts together. Small strips of the washed 
film can be cemented over the break with 
the same solution, if it is desired to 
strengthen the joints further. 

"Acetone, which may be cbtained at any 
drug store, is the natural solvent for cellu- 
Toi. 

In addition to using this sclution of 
celluloid in acetone for repairing cellulcid 
articles, it can be coated over brush brass 
‘and nickel-plated ware and even over plain 
‘wooden articles to preserve or enhance their 
‘original finish.—F. St. BOULANGER. 


Cementir 
Celluloid 


this one 
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Miniature Radio Cabinet Has 
Slide Tuning Coil 

A MINIATURE radio receiving set of 

the loote eoupler type was under con- 
struction in which the primary coll was 
4 in, long and 154 in. in diameter, wound 
with No, 28 wire, Tt was to be mounted In 
Tittle cabinet. Close tuning was desired, 
involving the taking off of a considerable 
number of taps. In such a amall outfit this 


| 
| 
meant a lot of time, and time was limited. | 
‘The same result was accomplished by using 


the cabinet with 
weraped contact for the slider 
underneath, so that particles of metal worn 
off would fall away from the wire and not 
lodge between the turns and short civeuit 
‘them. To an ordinary slider, from which 


wars leneth 


the usual contact finger was removed, a 
brass plate was soldered, as shown. This 
was of thin spring brass." One end was cut 
down to form a flexible tongue and bent to 
make contact with the coll at the proper 
place, and the other end was bent so that 
{t was vertical when in place. 

‘The rod for the slider was placed close to 
the bottom of the cabinet, near the front. 
‘The composition panel, 34 in, thick, did not 
reach quite down to the base, ao that there 
‘was a slit about 1/16 in. wide through 
which the slider plate projected. ‘The bent 
part of the plate was parallel with and not 
quite touching the panel, To it a black 
composition knob was secured. ‘This was 
quite a little job in itself. A brass screw 
was turned tightly into the socket of the 
knob and then eut 
off wo that it pro- 
jected only a trifle 
more than the 
thickness of the 
brass plate, TI 
crew was passed 
through a hole in 
the plate, soldered 
and filed flush. 

‘The slider was 
‘guided in its move- 
ment by the lower edge of the panel and the 
‘wooden base. ‘The rod used was tubular, 
‘cut exactly to the length of the inside of the 
‘cabinet, and the ends tapped for machine 
crews.” One end was held by a machine 
serew with the head countersunk in the 
‘wood, and the other by the screw of a bind- 
ing-post for the ground lead. 

‘Assmall erystal detector made up of a cup 
mounted on a nickeled angle plate, a rod 
with « eatwhisker on one end and a binding- 
post knob on the other, and a binding-post 
through which therod passed, were mounted 
fon the panel. In all other respects the set 
is just an ordinary loose coupler on a small 
scale. ‘The secondary is wound with No. 
432 wire. Under favorable conditions, the 
set will bring in broadcasting over a dis- 
tance of 25 miles —Howanp GREENE, 


The New Science of Health 


CHIROPRACTIC (ki-ro-prak- 
BE WELL—BE HAPPY—BE SUCCESSFUL 


STUDY this wonderful 
new science at the great- 
est school of its kind in 
the world — THE PAL- 
MER SCHOOL 


ucational, Founde 
1895 it has expan 
until 


io, 


The field is unlimited. We receive letters constantly 
communities asking to send graduates to locate with ¢! 
People will pay anything for health. 
new science of health. 
on our courses. 
students want you to join us. 


* WRITE TODAY 


The Palmer 


(CHIROPRACTIC FOUNTAIN HEAD) 


PALMER __theed Brady Stree 


tik) 


£ This school is co-ed- 


din 
ded 


today the faculty 
numbers thirty-seven, 


from 
hem. 


Chiropractic is the 
Write for prospectus 
3,000 happy, contented 


SCHOOL OF 
CHIROPRACTIC 


DAVENPORT, 10WA, 
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Cheap batteries are costly 


HERE is no economy in buy- 
ing a frail battery even at a 
slender price. Such a one gets 
out of order and does not last 
long. There is dollars-and-cents 
saving in getting an Exide Radio 
Battery, because it gives dependa- 
ble service so much longer than 
you will réceive from an ordinary 
battery. 


The Exide Radio is designed 
especially to maintain constant 
voltage during a long period of 
discharge. You don’t have to 
keep fussing with it. You can be 


sure of an Exide, just as men whose 
lives depend on a battery rely on 
Exide power. A majority of the 
world's submarines are propelled 
under the sea by Exide Batteries, 
‘The telephone and telegraph sys- 
tems use Exides to transmit their 
messages. Most of the govern- 
ment and commercial plants are 
Exide equipped. 

Ask for an Exide Radio Battery 
at any place where radio equip- 
ment is sold. All Exide Service 
Stations sell Exide Radio Bat- 
teries and also recharge batteries. 


THE ELECTRIC STORAGE BATTERY COMPANY 
Philadelphia 


Oldest and largest manufacturers in the world of storage batteries for every purpose 


Exide 


BATTERIES 


Like Putting a New Film 
in a Camera 
JUTTING a Colgate“Refill” Shaving Stick into the 


“Handy Grip” is like putting a new film in a camera 
—easy, simple, and done in an instant. 

The “Handy Grip” and metal container last for 
years. When you need “Refills,” buy them for the price | 
of the soap alone. 

In hot water or cold, in hard water or soft, Colgate's 
lathers quickly, and needs no mussy rubbing in with 
the fingers. It leaves the face cool and refreshed. 


The stick in the most economical form of shaving soap. We 
‘you 


‘and brought to perfection a 


COLGATE & CO. Dg R 199 Fulton St., New York 


For all great music 
you need the Victrola 


Great music is truly great only 
when it is given adequate interpre- Vietre 
tation. Victrola No, 10, elect, $299 

On Victor records the great music : 
of the world is interpreted by the 
most famous artists of the world. 

The Victrola is the one instrument 

specially made to play Victor records. 
Used together the Victrola and Vi 
tor records present for your enjoy- 

ment the highest achievements in 

the world of music. 

Victrolas $25 to $1500. New 
Victor Records on sale by all dealers 
in Victor products on the Ist of each > 
month. 7 


Victrola + 


Important: Look for these trade-marks. Under the lid. Onthe label. 
Victor Talking Machine Company, Camden,New Jey 


